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PREFACE 

The  software  developed  for  the  passive  bus  detector  system  is  documented 

in  Appendices  A,   B,    C,    and  D  which  are  contained  in  Volume  II,    Parts  1  and  2. 

APPENDIX  A.     FORTRAN  IV  VERSION  OF  THE  VEHICLE  CLASSIFICATION 
ALGORITHM 

This  program  duplicates  the   logic  and  arithmetic  operations  of  the  vehicle 
classification  algorithm  that  operates  in  the  microcomputer  unit  of  the  Bus 
Preempt  Control  Unit  (BPCU).     This  program  is  written  in  FORTRAN  IV  for 
operation  on  a  general-purpose  computer.     Using  this  program,   the  vehicle 
classification  can  be  analyzed  off  line  with  respect  to  the  classification  or 
rejection  of  particular  vehicle  signatures. 

APPENDIX  B.     BUS  PREEMPT  CONTROL  UNIT  PROGRAM  FOR  MINNEAPOLIS 
INSTALLATION 

This  program  is  written  for  the  field  test  of  the  Passive  Bus  Detector  system 
in  Minneapolis!     The  detector  configuration  consists  of  a  pair  of  detectors 
(upstrerj.n  preempt,    downstream  clearance)  on  opposing  approaches  along  the 
main  street-  r^     electors  are  placed  on  the  cross  street.     The  preempt 
operation  includes  1b oth  green  extension  on  the  main  street  and  green  advance 
by  contraction  of  the  cross  street  green.     The  timing  plan  for  the  traffic 
signals  consists  of  two  sequences  of  intervals.     Traffic  flows  both  directions 
on  both  streets.     Opposite  directions  are  controlled  identically.     There  is  no 
special  signalization  for  the  buses  or  for  turning  movements. 

APPENDIX  C.     BUS  PREEMPT  CONTROL  UNIT  PROGRAM  FOR  WASHINGTON 

INSTALLATION 

This  program  is  written  for  the  field  test  of  the  Passive  Bus  Detector  system 
in  Washington, :  D.  C.     The   detector  configuration  consists  of  one  detector 
in  a  curb-side,   reserved  bus  lane  on  the  main  street;  the  cross  street  access 
from  one  side  makes  a  T  intersection.     The  preempt  operation  involves  the 
insertion  of  a  sequence  of  intervals  on  the  special  bus  signalization  and 
stopping  of  the   parallel,    same -way  traffic  on  the  main  street.     The  bus  is 
detected  and  classified  downstream  of  the  passenger  loading  zone  and  up- 
stream of  the  stop  bar.     The  exclusive  green  for  the  bus  may  be  extended 
incrementally  for  each  additional  bus  during  the  timing  of  that  interval.     A 
bus  classification  during  the  cross  street  sequence  causes  the  insertion  of 
the  bus  sequence  in  the  next  cycle. 
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APPENDIX  A 
FORTRAN  IV  VERSION  OF  THE  VEHICLE  CLASSIFICATION  ALGORITHM 

3.  0  PROGRAM  DOCUMENTATION 

3.  0.  1  Identification 

This  document  describes  the  computer  program  that  models  the 
vehicle  classification  algorithm  in  the   Passive  Bus  Detector 
Software.     This  program  is  written  in  the  FORTRAN  IV  language 
and  is  intended  for  operation  on  a  general-purpose  computer  for 
off-line  analysis  of  vehicle  signatures  as  processed  through  the 
classification  algorithm.     This  document  is  written  according  to 
the  FHWA  software  documentation  standard. 

3.  0.  2  Functional  Summary 

This  program  consists  of  the  main  program  and  subroutine  VCLAS 
and  ERE.     The  main  program  reads  the  input  data  file,   adds  the 
end  of  signature  status  to  the  individual  signatures,    calls  the 
classifier,    VCLAS,   for  processing  of  each  signature,   and  prints 
the  summary  data  at  the  end  of  the  job. 

The  classification  algorithm  in  subroutine  VCLAS  performs  all 
the  functions  of  the  algorithm  in  the  passive  bus  detector  program. 
Each  signature  is  first  tested  for  noise  and  data  validity.     Signa- 
tures that  pass  these  tests  and  then  classified  as  a  standard 
transit  bus  or  as  not  a  standard  transit  bus.     Error  data  are 
recorded  by  calling  the  subroutine,    ERE.     Classification  results 
are  printed  for  all  signatures  in  the  data  base  with  the  level  of 
output  controlled  by  the  printout  control  parameter  from  the 
input  file. 

The  error  recording  routine,    ERE,   records  the  categories  of 
error  data  as  determined  by  the  classification  algorithm.     The 
level  of  error  data  printout  is  also  controlled  by  the  printout 
control  parameter. 

The  symbology  and  program  operation  are  identical  as  much  as 
possible  with  the  corresponding  functions  in  the   Passive  Bus 
Detector  Software. 


3.1  MAIN  PROGRAM 

3. 1.  1  Program  Narrative 

3. 1.  1, 1         Purpose 


This  is  the  main  program  in  the  FORTRAN  IV  version  of  the 
vehicle  classification  algorithm.     This  routine  initializes  data 
arrays,   reads  the  input  data  file,   appends  the  end  of  signature 
status  to  each  signature,    calls  the  classifier,   and  prints  the 
summary  data  for  each  job. 


3.1.1.2  Software  Interfaces 


The  input  data  file  read  by  this  program  includes  two  types  of 
data:    the  first  record  contains  the  printout  control  parameter, 
VCOUT,   and  subsequent  records  up  to  the  end  of  the  file  contain 
vehicle  signature  data. 

Print  Control  Parameter,    VCOUT 

This  datum  controls  the  level  of  output  generated  by  subroutine 
VCLAS  and  ERE. 

VCOUT  =  0    -   Summary  tables  only. 

=  1    —  Option  0  plus  additional  information  indicating 
program  logic  flow  through  the  classifier. 

=  2    —  Option  1  plus  data  values  computed  for  decision 
points  in  the  classifier. 

Vehicle  Signature  Data,    SDB(8) 

The  vehicle  signature  data  are  the  features  that  are  extracted 
and  digitized  from  the  detector  signal  by  the  preprocessor  compo- 
nent of  the  passive  bus  detector  system.     These  integer  data  for 
each  signature  are  contained  in  one  record  of  the  input  file  read 
by  the  main  program.     All  signature  records  up  to  the   end  of  file 
are  read  and  processed  in  turn. 

SBD(l)  Total  signature  duration. 

SDB(2)  First  peak  amplitude. 

SDB(3)  Time  from  start  of  signature  to  first  peak. 

SDB(4)  Second  peak  amplitude. 


SDB(5)         Time  from  start  of  signature  to  second  peak. 

SDB(6)         Third  or  last  peak  amplitude  if  the  signature  has 
three  or  more  peaks. 

SDB(7)         Time  from  start  of  signature  to  the  third  or  last 
peak  if  the  signature  has  three  or  more  peaks 

SDB(8)         End  of  signature  status.     This  data  is  set  to  1  by 
the  main  program  prior  to  calling  the  classifier 
routine. 

Data  Scaling 

Time  values,    SDB(l),    SDB(3),    SDB(5),   and  SDB(7),    have  units  of 
4  milliseconds.     For  a  signature  of  800  milliseconds  total 
duration,    SDB(l)  =  200. 

Peak  amplitude  values  are  scaled  in  volts  corresponding  to  a 
range  in  phase  shift  of  the  signal.     However,   the  classifier  uses 
these  values  only  in  ratios,   and  therefore,   the  actual  scaling  is 
not  required  in  the  classifier.     The  data  ranges  are  given  below: 

Time  values:     12  bits,   0  to  4095 
Amplitude  values:     8  bits,    0  to  255 

Subroutines  Called 

The  main  program  calls  the  vehicle  classifier,    subroutine  VCLAS. 
The  signature  data  are  transferred  via  blank  common. 


3.1.1.3         Assumptions 


All  signatures  are  processed  using  the  signature  data  base  for 
detector  Number  1 . 


3.1.1.4         Solution  Approach 


The  signature  data  is  read  by  the  main  program  from  the  input 
file.     The  data  is  stored  in  the  signature  data  block  for  detector 
Number  1  and  the  classifier  is  called  to  classify  the  signature  as 
bus  or  non-bus. 


3. 1. 1.  5  Program  Operation 


The  main  program  first  inputs  the  printout  control  parameter, 
VCOUT.     Data  arrays  for  error  data  and  classifier  results  are 


cleared  to  zero.     Each  subsequent  record  read  from  the  input 
file  is  a  vehicle  signature,   containing  seven  integer  values.     The 
data  are  stored  in  the  first  signature  data  block  and  the  classifier 
is  called.     Following  the  classification  of  all  the  signatures  in  the 
input  file,   the  summary  data  are  printed  and  the  job  is  terminated. 
The   end  of  file  is  indicated  by  a  zero  value  in  the  first  data  field 
of  the  vehicle  signature  record. 

3.1.1.6  Model 

Not  applicable. 

3.1.1.7  Date 
June,    1975 

3.1.1.8  Remarks 
None 

3. 1.  2  Program  Work  Areas 

Signature  Data  Base,    SDB(32,  8) 

SDBCVCDT,    1)        Total  duration  of  signature  (*4  msec) 

SDB(VCDT,   2)        First  peak  amplitude 

SDB(VCDT,    3)        Time  from  start  of  signature  to  first  peak 

(*4  msec) 

SDB(VCDT,    4)        Second  peak  amplitude 

SDB(VCDT,    5)        Time  from  start  of  signature  to  second  peak 

(*4  msec) 

SDB(VCDT,   6)        Last  peak  amplitude 

SDB(VCDT,  8)  End  of  signature  word  -  A  non-zero  value  in 
this  word  indicates  that  the  signature  data  is 
complete  and  ready  for  classification. 

VCDB(25)    Vehicle  Classifier  Data  Base 

VCDB(l-7)  Vehicle  signature  copied  from  SDB  (specified 

detector,    1-7). 


Using,   AO  =  VCDB(2)  and  T(C1)  =  VCDB(3) 

Al  =  VCDB(4)  T(C2)  =  VCDB(5) 

A2  =  VCDB(6)  T(C3)  =  VCDB(7) 

T(C4)  =  VCDB(l) 

The  following  is  computed  for  the  moving /stopped  test: 
VCDB(8)  T(C1)  +T(C4)  -  T(C3) 

The  following  are  computed  in  the  stopped  vehicle  classifier: 


VCDB(9)  VC31  i 

VCDB(IO)  VC32  >: 

VCDB(ll)  VC41 

VCDB(12)  VC42 

VCDB(13)  ((VC32 


*  Al 

<  A2 
■•  Al 

<  A2 
Al)  +  (VC32+A2))/A0  (HI  function) 

VCDB(14)    «VC41*A1)  +  (VC42*A2))/A0  (H2  function) 

The  following  are  determined  in  the  moving  vehicle  classifier: 

VCDBU5)     Ci4*A2       Note:    i=l  for  K4  function 

i=2  for  K5  function 

VCDBU6)  Ci3*Al 

VCDB(17)  ((Ci3*Al)  -  (Ci4*A2))/A0 

VCDB(18)  Cil*(T(C2)  -  T(CD) 

VCDB(19)  Ci2*(T(C3)  -  T(C2)) 

VCDB(20)      (Ci2*(T(C2)  -  T(C1))  -  Cil*(T) C3)-T(C2))/ 
(T(C1)+T(C4)  -  T(C3)) 

VCDB(21)     K4  function  VCDB(17)  +  VCDB(20)  +  Ci5 

VCDB(22)      K5  function  VCDB(17)  +  VCDB(20)  +  Ci5 

VCDB(23-25)    Not  Used 


Vehicle  Classifier  Vehicle  Log,   VCLOG(15) 

VCLOG(l)        Number  of  signatures  rejected  as  noise  (total  duration 
of  signature  less  than  128  milliseconds). 

VCLOG(2)        Number  of  signatures  that  failed  gross  features  test 
and  are  thus  classified  as  non-buses  (fewer  than 
three  peaks). 

VCLOG(3)        Number  of  signatures  classified  by  stopped  vehicle 
classifier. 

VCLOG(4)        Number  of  signatures  classified  by  moving  vehicle 
classifier. 

VCLOG(5)        Number  of  signatures  that  passed  gross  features  test 
and  were  classified  as  non-buses. 

VCLOG(6)  Number  of  signatures  classified  as  buses. 

VCLOG(7-15)    Not  Used 

Preempt  Error  Buffer,    PERR(17) 

PERI'Ul)  Error  flag  (not  used) 

PERR(2)  Number  of  overflow  errors  detected 

PERR(3)  Detector  index  for  last  overflow  error 

PERR(4)  Number  of  times  specified  detector  was  out  of  range 

PERR(5)  Detector  index  for  last  such  error 

PERR(6)  Number  of  times  an  amplitude  value  was  out  of  range 

PERR(7)  Detector  index  for  last  such  error 

PERR(8)  Number  of  times  a  time  value  was  out  of  range 

PERR(9)  Detector  index  for  last  such  error 

PERR(IO)  Number  of  times  a  time  value  was  out  of  sequence 

PERR(ll)  Detector  index  for  last  such  error 


PERR(12) 

PERR(13) 

PERR(14) 

PERR(15) 

PERR(16) 

PERR(17) 

H1T1 

H1T2 

H2T1 

H2T2 

VCHD 

VCLD 

VCOUT 

VEH 


VCVC(32) 


Number  of  vehicle  signatures  rejected  as  noise 

Detector  index  for  last  such  error 

Number  of  times  EOS  status  word  changed  during 
copy  operation 

Detector  index  for  last  such  error 

Number  of  times  a  signature  was  lost  during  a  copy 
operation 

Detector  index  for  last  such  error 

Evaluation  term  of  HI  function  (minimum  value  or  bus) 

Evaluation  term  for  HI  function  (maximum  value  for  bus) 

Evaluation  term  for  H2  function  (minimum  value  for  bus) 

Evaluation  term  for  H2  function  (maximum  value  for  bus) 

Highest  acceptable  detector  index 

Lowest  acceptable  detector  index  -1 

Printout  control  option  parameter.     Controls  the  type 
of  output  generated  by  program: 

VCOUT  =  0  printout  of  summary  information  only 
=  1  limited  printout 
=  2  full  printout 

Set  by  VCLAS  just  prior  to  return  to  the  main  program: 

VEH  =    1  vehicle  signature  belongs  to  non-bus 
VEH  =    0  vehicle  signature  beongs  to  bus 

Vehicle  Counter.     Incremented  after  a  vehicle  passes 
the  gross  feature  test.     VCVC(l)  is  the  number  of 
vehicles  that  have  passed  over  detector  i. 


Floating  Point  Constants,    CON(33)  (Holds  the  floating  point  values 
of  the  classifier  constants.     These  constants  are  multiplied  by 
appropriate  powers  of  2  to  get  the  scaled  values  required  for  the 
classifier  computations.  ) 


CCN(l)  VCST1 

CON(2)  VCST2 

CON(3)  VCST3 

CON(4-8)  Used  for  output  operation5'' 

CON(9)  VC31 

CON(IO)  VC32 

CON(ll)  VC41 

CON(12)  VC42 

CON(13-19)  Used  for  output  operation* 

CON(20-29)  VCCG  (1-10) 

CON(30)  H1T1 

CON(31)  H1T2 

CON(32)  H2T1 

CON(33)  H2T2 

-The  same  format  statement  is  used  to  output  the  results  of  the 
two  K  functions  computation.     The  coefficients  stored  in  these 
locations  depends  on  which  function,   K4  or  K5,    is  being  evaluated. 
These  coefficients  are  printed  out  with  the  detailed  level  of  output 
for  print  option  VCOUT=2. 

3.1.3  Program  Flowchart 

The  flowchart  of  the  main  program  is  presented  in  Figure  A-l. 

3.1.4  Program  Listing 
Refer  to  Appendix  D. 

3. 1.5  Input /Output  Record  Formats 

Input  -  Two  types  of  input  formats  are  used  in  the  FORTRAN 
version  of  the  vehicle  classifier:    the  first  format  uses  an  12  format 
starting  on  Column  1  to  read  in  the  printout  option  control  param- 
eter (VCCUT);  the  second  format  uses  a  714  format  to  read  the 
vehicle  signature  data  items. 


READ 
VCOUT 

printout 

[control  option 


] 


INITIALIZE 
VARIABLES 


READ 
VEHICLE 
SIGNATURE 
DATA 


HIND 

L  s 


SET  EOS 
OF  SIGNATURE 
STATUS  WORD 


0 


PRINT 

VCLOG,  PERR 
SUMMARY 
TABLES 


YES 


VCLAS 


END 


Figure  A-l. 


Flowchart  of  the  FORTRAN  IV  Vehicle 
Classifier  Main  Program 


Output  -  The  variables  found  in  the  CON  array  have  fioating  point 
values  and  a  F8.5  format  is  employed  when  outputting  these  vari- 
ables.    All  other  variables  have  integer  or  scaled  integer  values 
that  are  outputted  through  an  110  format. 


3.1.6  Report  Format 


One  of  three  available  report  formats  is  specified  by  VCOUT 
(see  3,1.5),     If  VCOUT  equals  zero,    the  output  is  limited  to  sum- 
mary tables  of  the  error  record  buffer  (PERR)  and  of  the  vehicle 
log  (VCLOG).     If  VCOUT  equals  one,    the  output  listing  is  expanded 
to  show  whether  the  moving  or  stopped  vehicle  classifier  was 
classified  as  bus  or  non-bus.     If  VCOUT  equals  two,   the  output  is 
expanded  to  include  the  data  values  used  at  decision  points  through 
the  program. 


3.  1.  7  Test  Data 


The  three  data  cases  given  in  the  following  pages  illustrate  the  three 
levels  of  optional  printout  control  parameter  (VCOUT  *  0,   1,   2)  in 
the  first  record  of  the  data  input  file. 


3.1.8  Revisions 

None 
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APPENDIX  A.     3.1.7  TEST  DATA 
CASE  1 


1:0-    11?    180  146    *8:  161    **$ 

£1?    1l<+    IS'*  1<»7    *4o  1*?    78 -i 

1"3*4    H3    312  15?    7fc:</  1671 1***. 

7*0      5j    144  67    364  ""*•    67s 

S?«       93    116  l?^    3f-8  J  32    =136 

688       5l     13?  6-5    4q4  74    600 

43?    H07    l6»  155    ?4;  \19    ?9*> 

39?  ?o5  152  1?  •  2?0  ?-o  26- 

1434   7,  264  o.<*  ?3?  57i?88 

?3&      77  i56  <*4  7fag  .SM74 

172*   75  ?*y  a?  644  58l49fc 

4 -,95   8?  6?-  321432  ?74-  95 

5*'i  1?3  168  l  **  1  353  1*3  *~4 

5l?  1 79  136  179  J  8 -<  j.7g  384 

464  1 66  148  i«5]  333  ^64  344 

536  132   96  j,54»  284  i33  448 

o96   96  i?4  148  364  1??  57*. 

6*4  102  120  153  356  133  564 

66?   93  116  137  364  , 23  55? 

63?   4P  156  74  332  64  5?8 

35*0   4i  220  *9?804  61339*, 

?576  Hi  164  1522136  1362448 

69?  103  120  158  368  135  576 

716   47  ISO  77  380  67  604 

1320  115  120  1571.424  1391788 

768  73    148  171  484  85  66? 

77?   69  152  168  496  83  66? 

880   70  176  171  360  86  756 

960   17  196  47  644  20  876 

912   18  184  47  616  2l  828 

464  103  184  93  236  68  364 

2308  179  340  10?  9?o  1052096 

187?  i*o  364  l?l  5o8  861724 

1704  158  316  136  4Q8  98  708 

*C95  1394095  1834Q95  754095 

4^95   581263  <>74o95  60*0*5 

45?  io9   84  i?3  22c  169  384 

4o95   861448  H54095  604095 

*C95   561084  874095  684>  9=5 

4q95  1564095  1464095  1444*95 

4095   592952  864095  73409=5 

4Q95   4o  980  613532  544095 

f095  1114095  103*095  754Q95 

4q95  100*095  844395  120*0^ 

4q95  1082684  294095  834095 

4095   482268  6b4095  59409=5 

100   1*   3500-V-C0000O00OOO0O 

100   14   3300000000000000000 

190   15  126000:000000000000 

195   15  1260000000000000000 

197   15  1260000000000000000 

8C00  109   84  153  220  169  999 

4524000   84  153  220  169  384 

4524000   9*  153  220  169  384 

300  109   34  153  220  169  334 

300  109   84  153  220  169  384 

300  109   84  153  220  169  38* 

300  109   84  153  220  169  384 


0000 


11 


RUN     £L»N*I*BE?YH 


12 


rND  9F  PILE  *rAD 

vehicle:  cla^siftcatiqn  ,  vehicle  lsg 

M9TSE  0 

GP3SS  TEST  FAILURES  s 

5T9PPE0  VEHICLES  19 

MOVING  VEHICLES  ?7 

\I?M»SUSES  20 

BUSES  ?6 


#ST9<3*    D 


oREE^PT    ERR^R    8UFTER    0U?1P 
£3R9R    FLAG  0 

9V£PFL9'W 

3E7ECT9*  9UT  RF  RANGE 

A*»pL,ITv,OE  vALUa  B'JT  ?r  RANGE 

T!v'r  VALUE  BUT  QF  RANGE 

tPe  VALUr  e  JT  9^  f?RDER 

NiSISE 

S?3    STATUS    CHANiSE    DURING    C3PY 

SIGNATURE  uMSS 


C9U\TE^ 

<FV    W9RD 

1 

1 

"i 

? 

1 

4 
X 

1 

•+ 

1 
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APPENDIX  A.  3.1.7  TEST  DATA 

CASE  2 

CASE  ?  VCBUT  ■  1 


01 

130J  11?  180  146  480  161  34? 

91?  1.14  164  147  44q  162  78-. 

13*4  1  13  312  15?  76p  \hl\\3'b 

78j   5-,  1^4   fe7  364   74  676 

628   93  116  IP-,  3-8  13?  536 

688   5-1  132   65  *n4   74  6*\1 

43g  »07  168  155  24-)  199  2^6 

39?  ">5  152  19  i  220  200  86". 

1484   7-i  264   44  532   571288 

2023   77  356   44  768   66174- 

1728   7S  28n   4?  644   581496 

4^95   ??  620   321*32   274q95 

5*0  153  168  141  353  153  404 

512  179  136  179  lg-j  l?2  384 

464  166  148  151  330  164  344 

536  102   96  154  284  i33  448 

696   96  1?4  148  364  13.0  576 

684  102  120  153  356  133  864 

660   93  116  137  364  123  552 

632   4?  156   74  332   64  528 

354o   4l  220   6923q4   613396 

2576  Hi  164  1522136  1362448 

692  103  120  158  368  135  576 

716   47  160   77  33o   67  604 

192o  115  120  1571424  I39i788 

768   7n  148  171  484   85  660 

772   69  152  168  496   83  663 

880   7o  176  171  560   86  756 

96o   17  196   47  644   20  876 

912      18    184      47    616      2i    828 

464  103  184   93  236   68  364 

2308  179  340  lo2  '20  10520*6 

1872  140  364  l?i  5fl8   86172* 

17Q4  158  316  136  4q8   98  7o8 

*095  139*095  1834095   754095 

*095   581268   674095   604095 

452  109   84  153  22o  1*9  384 

4o95   861448  H54095   6040*5 

4095   561084   874095   6840*5 

4q95  1564095  1464095  1444095 

4095   592952   864095   734095 

4o95   4o  980   613532   544Q95 

4095  1114095  loo4095   754q95 

4095  1004095   844095  12040*5 

40*5  1082684   294095   834q95 

4o95   482268   664095   5940*5 

100   14   3500000000000000000 

100   14   3500300000000000000 

190   15  1260000000000000000 

195   15  1260000000000000000 

197   15  1260000000000000000 

8000  109   84  153  220  169  999 

4524Q00   84  153  22Q_169  384_ 

4524000   84  153  220  169  384 

300  109   84  153  220  169  384 

300  109   84  153  220  169  384 

300  109   84  153  220  169  384 

300  109   84  153  220  169  384 

0000       14 


13J?«    OEC    31#»99    I3»0CG6»CQp 
J99    *7l3#    PS3VC 

ASSISE    v;s!#  { iZVlCZt  CRA03),  (F3C5) 
AS3I3NJ    Fl5#(3- v-ICEiCPAQ3)*  (F*C0) 
ASSI3NJ    rj9,  (DiV!CE#LPAo?» 

£XECUTI9\      13:?? 

VEHICLE. CLASSIFIER 

*i9VjV3/ST9DPF0    TEST 


Fs« 


So 


Fl#F2« 


3?      3* 


3JS 


VE^ICLE-ClASSIP"IE^ 

v9Viv!3/ST?pPrD  TEST 
^9Viv3  VEWICLE 


3D 


Pl*??a 


33   BO 


BUS 


VEHICLE-CuASSIFIER 

^^VlVj/ST^ope-O  TEST 
M9VIM3  VEHICLE 


10 


F1#F2« 


30   30 


9uS 


VEHiCtE-CLASSIFlC1? 
M9VIM3  VEHICLE 


30 


F1#F?» 


34   80 


3JS 


VF^ICLE-Cl.A?SIFIE^ 

J!'JViv3/5T9Pppo  TEST 
^9VIsg  VEHICLE 


a; 


P1#F2- 


32      B! 


3US 


v/FHlCLE-Ci_AS"SlF"IE1' 

■^"JVIvg/stSPPeO    TEST 
*avi\.3   v"fmjcle 


F0« 


30 


Fl«F2« 


34      30 


15 


BuS 


VEHICLE- rLASSIFJE* 

M:9vj\fi/3-T:$PsP£-£>    TEST 

"***/&*£>  vehicle 


f-r: 


?•     30 


n.^i 


6      5C 


van -bus 


VEHICLE. ClASSIFIcR 

M^VI  •■  :,/5T?Pf't  0     TEST 
*9-V^  3    Vp  HI  CLE 


f  rJ3 


30 


F1*F?« 


6       30 


\9N«P'J5 


VEWICLE-rLASSlF-IE^ 
MfVlVgi    VEHICLE 


F'£« 


n»F2« 


35      3! 


N8Nu?uS 


VEHICLE. ClASSIFi^ 

'^"^  I  \G/^T?pPFO    TF~t 
*9V3*3    VEHICLE 


F2« 


8 


f-   1*F?B 


14      30 


M9M.BUS 


VEHICLE. CLASSIFIED 

V':>VI\WST?PFED    TEST 


FT 


i,   s 


t i #r?» 


38      90 


MyM.RjS 


VF^ICLE-CuASSIP IE- 

Mtfvj  v3/ST**PPr  J    TEST 
PT^IP^r1^    VE-^IClF 


F? 


1«       r*' 


Fl  ♦  F?, 


BO 


MHNURJS 


16 


vehicle. c.assifif* 

""Jvi-.j/STSPFr--)  TEST 
^(9VI\-G  VEHICLE 


Fo 


H.  ♦rja 


1?   53 


BUS 


VEHICLE-ClASSIPIF^ 

Meviv3/sT9Ppr^  tpSt 

rJ,3viVG  VEHICLE 


FO. 


F1#F2« 


15   BO 


sia^.Bus 


vehicle. classifies 

"flVJ^S/STPPFFD  TEST 
MOVIvg  VEHICLE 


FO" 


F1#F2« 


11       BO 


BuS 


VEHICLE-CLASSIFIER 

M^Viv^3/5T9PPrO    T^ST 
M8VJ\G    VEHICLE 


«.   50 


t 1*F2» 


30   BO 


BUS 


VEHICLE. CLASSIFIES 

P9VIV3/STSPPF0  TFST 
*3VIn,G  VEHICLE 


FC-i 


8       30 


V  1 *F?» 


29       30 


BijS 


Ve^ICLE-ClASSIFie^ 

"■9Vi\:3/3T3PPtrO    TEST 
^9VIM3    VEHICLE 


g         30 


El#F2« 


29       BO 


BUS 


VEHICLE. CLASSIFIED 

«9Vlv:3/STSPP:rO    ti 
^hvinj,:,    VrnlCLE 


FO. 


50 


Fl»F2» 


31       30 


17 


BvJ3 


VCHICLt-CLASSIPlEff 

K®<V>T*G/ST8;PPF.O    TEST 
M'^VlMo    VEHICLE 


fo. 


q     bo 


Fl*F£i 


2?       BO 


BUS 


VEHlCLE-CLASSinFX 

H3VI  .:3/ST?PF;r3  TEST 
5T9pcr!:;  vEHICLE 


<5   B 


Pl*E2. 


139   BO 


BUS 


vehicle. Classifier 

HftVI'va/STSPPFB    TFST 
ST»POrn    VEHICLE 


FC< 


a,- 


^1»F?» 


1.23      BO 


BUS 


vehicle. Classified  s 

MftVl^Sr/STftPPEO    TEST 
H9Vf\S    ^E-IICLE 


FOi 


s     b: 


f-  1#F2« 


30      BO 


BUS 


vehicle. classifies 

MQVls^/STQPP^D  TEST 
H3VIVG  VEHICLE 


Fj. 


9   40 


F1»F2. 


26   a,0 


3JS 


VEHICLE. CLASSIFIES 

laV-I'Va/STfrPFFD  TEST 
STEPPE?  VEUICLE 


Frr, 


7   Bo 


Fl#F?« 


10b   BO 


BUS 


18 


VEHICLE-CLASSIFIED 

•1&VIVG/3T9PPED    TEST 
-9VIMG    VEHICLE 


Fa, 


9      3o 


n»r?» 


32      B' 


N9M.3US 


VENICLE-CLASSIFIFR 

"iavi\iS/ST9PPE0    TEST 
M8VIV3    V£WICLE 


FQ> 


9      3. 


rt*p"2» 


3'      30 


•M9N.BUS 


VEWlCLE.CLASSIfirc? 

M9VIVG/STPPPE0    TEST 
mpvjvg    VEHICLE 


w  ■ 


30 


fi*f2» 


30   BO 


M9S.BUS 


VEHICLE. CLASSIFIED 

H9VING/ST?pPF0  TEST 
STOPPED  VEHICLE 


FQ« 


11   Bo 


M«F2« 


0   BO 


ERW99  DETECTrO 
\9N.BJS 


vehicle. Classifier 

^9VIVG/ST9PPED  TEST 
H9VIMG  VEHICLE 


F0- 


1 :■     so 


Fl#F2i 


3ft      90 


M9N.BUS 


vehicle. Classifier 

^9viv3/st9pped  test 

M9VIMG  VEHICLE 


0' 


i:  Bo 


Fl#F2« 


10   BO 


N9M.BUS 


VEHICLE. CLASSIFIER 


19 


^evI\3/ST9PPrD  TEST 
STBPpt;)  VEHICLE 


3     B: 


Fl  •fa* 


5 )      BG 


V  9  Si.  BUS 


vehicle-classifier 

^PVI VG/ST3pPED  TEST 
9T9P°rD  VEHICLE 


FCa 


11   50 


Fi#F2« 


-  w 


M&NUBUS 


vehicle-classifies 

^»vi\3/strppe0  test 

STOPPED    VEHICLE 


FD, 


3      *g 


Fl#F2. 


n     Bo 


sjgv-BUS 


vehicle. classifies 

MBVIV3/ST3PPED-  TEST 
ST»Pt=£r>  VEHICLE 


FT. 


1  *,   BO 


Fl»P?i 


BO 


BJS 


vehicle.classifier 

mhVI\3/5T9PPFD  TEST 

STWPpED  VEHICLE 


F?« 


U   B;) 


rl*F2» 


BUS 


VEHICLE-CuASSIFIEP 

^evjvG/STSPPED  TEST 
*ie*I\=6  VEHICLE 


FO 


Us 


*1   BC 


BUS 


VEhICLE-CuASSIFIEP 

^VT  3/ST9PPED  TEST 
STOPpr^  VEHICLE 


Fs-i 


1*   3; 


Fl#F?, 


0   BO 


20 


BUS 


vehicle-classifier 

M9VINQ/ST9PPED-TEST 

STOPPED  VEHICLE  P"0«         16   Bo       F1#F2«  0   BO 

BUS 


VEHICLE. CLASSIFIER 

M8VING/ST8PPE0  TEST 

STOPPED  VEHICLE  FO«         16   Bo       Fl#F2»  0   BO 

NON.BUS 


VEHICLE. CLASSIFIER 

M8VJSJQ/ST9PPED  TEST 

STOPPED  VEHICLE  FO«         16   Bo       Fl#F2.         0   BO 

BUS 


VEHICLE-CLASSIFIER 

M8VISQ/ST9PPED  TEST 

STOPPED  VEHICLE  FOf         U   Bo       Fl#F2#         0   BO 

BUS 


VEHICLE- CLASSIFIER 

M8VIVJQ/ST8PPED  TEST 

STOPPED  VEHICLE  FO-         U   Bo       Fl#F2«         0   BO 

MBN.BUS 


VEHICLE. CLASSIFIER 

MOVING/STOPPED  TEST 

STOPPED  VEHICLE  FOp         U   BO       F1#F2«  0   BO 

MBN.BUS 


21 


vehicle-classifies 

MffVI^G/STSPPED  TEST 
STEPPED  VE^ICLF 


16       B 


Fl#F?« 


M^NUB'JS 


VEHICLE-CLASSIFIER 

>iaviK.3/?T9pPcO    TEST 
STBPoe^    VEHICLE 


F"0« 


If,       04 


F1»F?. 


BO 


BUS 


VEHICLE. CLASSIFIES 

GRffSS    T"ST    FAiL-,c»r 


\/EHlCLE-C.ASSIFlE« 

GR9SS    t^st    FAILLE 


VFHlCLE-CASSIclF^ 

CjRSSS     TEST     FAlLJ^F 


VEHICLE-CLASSIFIES 

3ROSS  TEST  FAILURE 


VEHICLE-CLASSIFIES 

C,R»SS  TEST  FAILJKF 


vehicle-classifie-, 
err9s  detected 

vehicle. classifies 
frw-3?  detected 

VEHICLE  •■ClA-SSIF  I?* 

ERR9=>    DETECTED 

VEHICLE-CaSSIFifr 


22 


MaVl\'G/3T9PPEQ    TEST 
Ff?R©9    DETECTED 

V**vr!3/ST^PPE3    TEST 
fRWg^    DETECTED 

vehicle. classifies 

*!BVJMG/ST8PPFD  TFST 
rRP3?  DETECTED 

VEHiCLE-CLASSlF'lER 

MI?VI\3/ST9PPrD    TFST 
P-RK9S?    DETECTED 


23 


c-no    3F    FILE    R~A;9 

VFHIClE    CLASSIFICATION    , 

GR^SS    TEST    FA!LU;RrS 
STEPPED    VEHICLE^ 
M.?V.|Ai(a    VEHICLES 
N9N. BUSES 
BUSES 


MI  CLE. 

LfrG 

*") 

•1 

1.9 

?7 

gl 

?.h 

P^rrMpr    ERRr>R    ByfrCf*    EJUfcP 
?R?;tlR    FLAG  q 


*ST3P»    0 


3V'PFL3  •■' 

3£T£CT*R    <5UT    gf 

A^LlTyns.    VALUE 

Tpt     VALUE    tiiJT 

TT^F     VALUP     ?i.JT 

N!'§i'SE 

e?s   status  CMA" 


C8U\tf;r 


Ra^GF. 

9jT    9F    RAMOF 


KEY 

*'{*R3 

1 

1 

0 

<■>•, 

2 

1 

1 

1 

% 

1 

0 

"\ 

n 

-\ 

24 


CASt    ?  VCrL'T 


0? 

1000 

11? 

180 

1  4  f,  4  S  j 

161  44* 

91' 

114 

1  164 

l<*7  440 

16?  7*~ 

13*4 

113 

M2 

1*?  76? 

1  ^71  1  "=»^ 

783 

5  j 

144 

67  364 

74  67(, 

4.23 

93 

116 

12:  3o8 

132  536 

688 

5i 

132 

65  4-4 

74  t--: 

432 

?07 

1*8 

155  24-. 

199  29, 

392 

??5 

152 

19-  22o 

?3Q    26-, 

l<t8<t 

7, 

264 

44  53? 

57l2*S 

2c2o 

77 

356 

44  76S 

661 74-. 

172S 

75 

28^ 

4?  644 

53J496 

<ti95 

32 

62? 

3E1432 

?74c95 

S*o 

153 

168 

141  353 

153  4' 4 

512 

179 

136 

179  18* 

172  334 

464 

-66 

143 

15i  3po 

164  34  4 

536 

i~i 

96 

154  284 

1 33  443 

696 

96 

124 

148  364 

13-  57o 

684 

102 

120 

153  356 

133  564 

663 

93 

116 

137  364 

123  55? 

63? 

4? 

156 

74  332 

64  52? 

35*0 

4l 

220 

692804 

613396 

2576 

111 

164 

1522136 

1362448 

692 

103 

120 

153  368 

135  576 

716 

47 

160 

77  38o 

67  6-4 

192^ 

115 

120 

1571424 

1391783 

768 

7  , 

148 

171  484 

85  66- 

772 

69 

152 

168  496 

83  668 

880 

7j 

176 

171  560 

36  756 

96o 

17 

196 

47  644 

20  876 

912 

18 

184 

47  616 

21  823 

464 

103 

184 

93  236 

68  364 

2308 

179 

340 

ln2  92o 

1352096 

1872 

1*0 

364 

121  S08 

861724 

170^ 

158 

316 

136  *o8 

9£    7q<? 

*C95 

1394095 

1834095 

754095 

*0*5 

581268 

674095 

60*095 

45? 

109 

84 

153  220 

169  384 

*0*5 

861448 

1154095 

60*095 

*0*5 

561084 

874095 

684095 

*095 

1564095 

1464095 

1444095 

*095 

592952 

864095 

734095 

*095 

*0 

980 

613532 

544093 

*095 

111*095 

13^4095 

754095 

*q95 

103* 

•  095 

«4^395 

12Q4095 

*095 

1032684 

294095 

834095 

*095 

482268 

664095 

594095 

100 

14 

3500 3^30000000000 00 

100 

14 

3500000000C 

oocoooro 

190 

15 

126O03H000O0000OOO0 

195 

15 

1260030000000000000 

197 

15 

1260000000000000000 

8000 

109 

84 

153  220 

169  999 

4524 

000 

14 

153  2go 

169  384 

4524 

000 

84 

153  220 

169  334 

300 

109 

84 

153  220 

169  384 

300 

109 

84 

153  220 

169  384 

300 

109 

84 

153  220 

169  384 

300 

109 

84 

153  223 

169  384 

0000 

25 


13:?-}    DEC    31* '99    ID«00137*CvC 

J93    *71C.    pBDvC 

AS3T  jM    Ft5#  tD?VJC£*.€a*G3W  fFBCO? 
A3SI3N    PS9#<0~V.ICEikP*92-) 

run  rL-->iNfpaovcv' 

EXECUTION      13  5?'" 
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VLHICLE.CuASSIPieR 


VEHICLE  SIGNATURE 

T^tal  SIGNATURE  TIME 

rl^ST  PEAK  AMPLITJOE 

Tpr  FRflM  TUR\  3N  T0  1ST  P£AK 

3EC&\:0  °EA<  AMPLITUDE 

Tl^lc  FRft>1  TUR\  9NJ  TH  p-ND  P£A< 

LAST  P„Arf  AMPLITUDt 

Tl^f  FRQM  T^PN  ^  T9  LAST  PE.AK 


1000     (     #    4    "ILLIStrn 
1  1 2 

130  (  *  4  yILLISrC) 
146 

ifSC  <  *  4  ^ILLISrC) 

161 

§43  (  #  4  MILLlSrC) 


"evjAG/STeppro  test 

"?vlV3  VEHICLE 


FO: 


DC, 


f-  1*F2« 


3? 


sa  "> 


Tt:n*T(CM-T(n)  * 


33? 


BO 


TMs  F0LU9WING  AR^  DETERMINED  IN  TH? 


•  9*7i)0#A3  « 
i?2SO0»Al  n 

3  s 
t27700«(T(C2)-T(Cl )  ) 

•  C 1930* ( T (C3)-T{C?) ) 

r  s 
K4  « 
K:?  = 


62*358 
136318 

•  4353 

340200 

?.  9  3  0  3 

.934 

-1770 
o 


sBVl^G  VEHICLE  CLASSIFIER 
513 
B13 
B13 
313 
5  3  3 
B13 
913 
B13 


T(C1 )+T(C*)-T(C?) 


33; 


e  .3 


Th£    F9LL3WjNCj    ARE    DETE^jK'EO    f-\    T^£.    MPvifcG 


*»1300O#A2  = 

?  7  0  3  6  7  3 

B13 

?.170C0#A1  ■ 

1 P97648 

3.13 

1    * 

•  1 E'  5  5  3 

3 1  3 

1 •6SC00»(T(C2)-T{C1) )  « 

20397Q0 

B13 

!«360C0*(T(C3)-T(C2j J  ■ 

P- 49760 

B13 

F  e 

30 

313 

K4   3 

0 

313 

K!j  = 

-7686 

3 1  3 

iCle  classifier 
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vTwicLE^rL^ysiFiE:^ 


VEHICLE    SlO^A-TtlftE 

F.J^ST    PFAK    A-MPtXTWSS 

TPf     FR6;v1    TU3N    ?N    T^    1ST    Pg'-SK 

3S£9NS    PEAK    A-^PtlCta0e 

LAST    »F4*    A^°LTTLnp 

Tlvit-    FR8M    TijwN    PN    rd.    LAST    -T.a* 


9l2  '  (     *    4 

m 

1;4~7 

44^    n  *  4 

162 

7'Sii     (     *    4     ^llLlScr) 


vILLTSrr.) 
'•ILLlSrC) 

MILLT3cC> 


^7  I  VS/ST^PPrr}    TF5T 
.^VTvfi    VfHICLE 


F    « 


Br 


F1*F?« 


33 


3    S 


T  (  C  i  )  ♦  T  f  C  S  )  -  T  I  C  3 )     * 

•  ?2Sc:UAl    * 
u    « 
«277j:*(T(r?}-Tf  ci  )  )    « 

•  etfs^* (Tf c?)-T( c? ) )  « 

Fa 
K«3  a 
*§     a 


?9& 


3n 


0    JS    TH~    Mft«?f5ifi    VtrWiCL? 
6??236         &13 
137151 

n«3D7 

3i.2Q54 

27540 

•  96^ 

•  1749 


CUSSTfTgfi 


p  1  3 
613 
n  1? 
913 

*i3 
R  i  5 

«1  3 


T {C1)*T(C4)-T(C3> 


BO 


4*i00C0*A2    a 

?*i7o:":*ai    a 

1  •6^''CO*(T(C?)-T(Cl  )  ) 
1«3&0  t.^*{T(C3V»T(C2)  ) 

F  a 
K*  a 
Ki    » 


RE    JtTrpv|j\E[:    T\    THr 


13^6536 

•12402 

1876524 

I  5*q-3$00- 

0 
-7507 


913 
9 13 
913 
613 
813 

913 
913 
913 


v  r*. 


V£H^€££  CLASSlF^t? 
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VFHICLE. CLASSIFIER 


VEHICLE  SIGNATURE 

t?*Tal  SIGNATURE  TIME 

FIRST  PEAK  AMPLITUDE 

TT*F  FRBM  TURN  RN  T9  i  ST  PEAK 

3FC*\D  °EAK  AMPLITUDE 

TINE  F3Q:A    T  |SN  5N  Tft  £\<p  pea* 

LAST  Pt AK  AMPLITUDE 

TlMr  F*9M  TURN  BN  T>?  LAST  PgAK 


1344  (  *  4  ^ilLISfC) 

113 

312  (  #  4  MILLISr^) 

152 

760  (  *  k    MlLLISFf;) 

167 
1196  (  *   4  MILLlSrC) 


M3Vi\G/ST9PP£D    TEST 
-MSVpG    Vr^ICLE 


P'0« 


i  :■ 


0\J 


F1#F2« 


bO 


T(C1  H-T(C*)*T(C3) 


ffej 


BO 


THr    r8LL9l%lN3    AC?E    DETE1 

•  2  2  8  0  0  *  A 1  « 

ii  « 

•  277r»C-*(T('C2)»T(Cl  )  ) 
*01980«(T(C3)-T(C2) ) 

F  « 
K*  « 
K5  a 


mJN: 


I  *    THr 

M^vING  VEHICLE  CLASSIFIED 

hklhZb 

B13 

141816 

B13 

-4476 

B13 

5  Q  s  Q  3  2 

5.1  3 

15316 

Bl.3 

-i  :27 

813 

-1981 

B13 

0 

513 

T (Cl )+T(C*0-T(C?) 


46 


eO 


Bus 


TH£  f9lL9wINg  AP£  DETERMINED  ?\  THr 

?«C^31 


*  M  0  0  r  5  *  A  2 


BvlNQ  V£HICLr  CLA^SlFlF^ 
313 


2.M.70C 

••'.?»  A 1  * 

13*50976 

81  3 

1      s 

-12862 

B13 

1 »660' 

>.^*(T(C?)-T(C1  )  )     » 

3  •  4^952 

B13 

1  *36i 

).}#(T (C3) -T( c?  )  1  » 

24PH52Q 

Bl  3 

F  a 

-13^2 

Bf3 

K4  a 

0 

B13 

K'3  a 

-9367 

Bl  3 

29 


a  >S-I  F  T  D?" 


vE.H--I-tU£     3I:Jv^ATuPE: 
t^tai.    SIGNATURE    Tl'-Vf 

TI*'1F    PpEh    Tl^M    #N    T«    1ST    PEA/ 


c-r«' 


Pf,A<    4MPLlT'^0E 


T!Mr    P;-:^i    TURN    b\    i*    r\3    PEA< 
i_aSt    PEM    A^pLITUOE 

Tpr     F'k'V'    TURN    ft\    T*     LAST     PEAK 


7*0  r  *  4  MILLTSrC) 

14  <f  (  *  4  MI|_tTSrf;) 

.7 

*-§4  (  *  4  MILLTSrC) 

7  k 

fe76  (  *  4  -MLLISfC) 


FOs 


ey       BO 


(7"1  #F2i 


15  4 


H  -H 


• 


t  (ci  r+Tcc&y-T  a! )  x 


"4  S 


an 


•  947i 

•  :i9- 


Lr*i*.E^    AkE    CETf:RMtN!E-     £\j    T^E  y<KlV 

n  *  A  ?    a  ?  8  6  9  7  9  P 1  3 

"'i**-!    ■  65511  B13. 

:i    5  .44^9  mi 

y*  (  KC?)  -T(  CI.  )  )  s            "49480  P13 

:*(T(r3)-T(C^)  )  »              ?'5?72  9&3 

-P     =  -9Q4  R13 

*  '<*    »  •  1 S  71  B'T  3 


VEHICLE    CLaSSIpIEa 


T  (Cl  )  +  T  (C<0-Tr:3)    • 


?4  3. 


i5Q 


T^E    F-iJLL::>;INa    ^^E    ^ETF RMI N&C    IN    T«E    W®«fi^    VEHICLE:    CUsSlrlE^ 

?»17C';o*ai    a 

u     a 

1  •6fcC-'0*(T(CE)«T(Cl  )  )     » 
I  ■  5-601  ■■*<T  (C3)  -T(CE)  )    ■ 

P    ■ 

K4     ■ 


1?4^66? 

Bl3 

$$54»$$ 

513 

-1??43 

B13 

i 49*7 ?0 

913 

1797940 

Bit.  3 

?76 

B 1 3 

0 

B£3 

-  7 1  3  0 

a  a:  3 

30 


VEHICLE-CLASSIFIES 


VEHICLE    SIGNATURE 
T9TAL    SIGNATURE    TTMfc 
F'I'ST    Ff'AK    AMPLITUDE 
Tpr    T^ftM    TU«?N    fJNi    Tf3    1ST 

SrCftsiO    PEAK    AMPLITUDE 
TI^E    F^9M    TU^N    9N    T^    2ND 
LAST    Pf *<    AMPLITUDE 
TIME     PRHM    TURN    9\    TB    LAST 

I9VIV3/ST9PPED    TEST 

:9VIV'G    VF-HICL?  Fq« 


PEAK 

PEAK 

DEAK 


-io 


6?8  {  »  4  MiLLISrC) 
■93 

116  (  *  4  ^ILLISb-C) 

308  (  •  4  MILLISBiC) 

6  56  f  #  4  1ILL.ISFC) 


F1»F2»  '3? 


t?  J3 


T(Ci  )+T  (C<*  )*T(C3) 


r*'^ 


?    F9LLQW'p»3    aPe     DETER^INtD 

,  q  V  7  „  ~ j  *  A  g  s 

•?2«00*A1  ■ 

•P7700*(f (C2)-T(C1> J  - 
•01950* (Tf C3)-T(C?) )    • 

r  a 

Kb  » 


P   THr 

M  5  V I  M 

511896" 

B13 

11  I960 

813 

•  4300 

B13 

81 7723 

813 

184^8 

B 1. 3 

-937 

91  3 

-1735 

B13 

n 

B13 

3  VfHICLp  CLASSIFIES 


T(C1  )-*-T(0)-T(C3) 


so 


T^£  FftLLaWlNQ  A*E  DETERMINES  I\  THr  mrvIniG  VEHICLE  CLassIFIER 


4  » 1  ^  j 
?«1  7; 


*A1 


1  »660  •  ->(T ■(C2)»T(C1  )  > 
1  •340:  "*(T (C3) •T(CS) J 

F  » 

**   a 
K:5     a 


??1 ^676 

B13 

1  '65S60 

B13 

•  1 ?3fe6 

P13 

s 

1  3  r,  k;  4  _,  a 

£13 

s 

1269960 

313 

-170 

Hi3 

0 

PI  3 

-7699 

913 

31 


VjrM]  r\ 


'.LA.SSJf  TER 


v^ICLi    SI  3NATURE  - 
T»"FA.L    SIGNATURE    Tl^;E 
FI^ST    PEAK    AMPLITUDE 

t  !  '■'r    F--3M  ,TU'-?K:    £N    T?    1ST    pEA< 

SEC9MD    PEA^    &MPL  iTuDE 

T !  vtl    F^Sw    TjRN    9'*    Tf?    ?N0    peak 

lA?t  P -■  As,  ;AMPLITUOE 

f!yF  rW:  TU°N  P\  TS  last  Peak 


6p  f  *    4  .^IutlSrC) 

132  (  *4    ^ILLlSrC) 

74 

6:o  f  *  4  ^illisc-c) 


M'9ViijG/.ST'3PP'r-D    TEST 
M3VINI3    Ve'mCLE 


FQi 


fS  K'' 


'' fl»F2: 


34 


3jS 


T(C1 )+T (0)-T(C3) 


2?. 


"ME  FSLLawiNG  A*E  DETE^IN^?  I'M  THr  m?vInG  VrH-jCUs  CLASSIFIES 
•9473 3* 42  » 
*  ?  2  5  0  0  *  A 1  « 

-J   s 

*~77  v^*(T(C2)-T(Cl  )  )    * 

F  * 
K5>  ■  3    913 


2*-3?7? 

SI  3 

60fe-4.'5 

B13 

-4437 

B13 

30 -34  48 

9^1  3 

15S76 

313 

•  1.329 

Bi'3 

-  ?  2  4-4 

B13 

Tf  CI  )+T  (C^)-T  (C.3) 


»  ?  ?  ■ 


"  n 


THr  F8LL.9-WIN3  akE  DETERMINED  IN  THr  MOVING  VEHICLE  CLASSIFIES 
4  t  1  n  q  q  9  *  4  g  » 

2»17QOO*A1  a 

3  a 
1  t-66C:  -*(T  (C?)  -T(C1  )  )  * 
1.  •  36030*  ( t(  C3)  -T  (  C?  )  )     s 

F  » 
K4  x 
K5  b 


124?6S? 

B13 

^77720 

813 

-13033 

B 1  3 

1*49328 

313 

1.  391  720 

•313 

•  3443 

B13 

0 

613 

-1  5  fe<+4 

31  i 

32 


VEHlCU£*CLASSIf IER 


VEHICLE  SIGNATURE 
T^TAL  SIGNATURE  TIME 
FHST  PEAK  AMPLITUDE 

tI^e  FK9M  turn  «n  re  « sr  pea< 
SECBNiD  "M<  AMPLITUDE 
TI'is  F^Sl  Tu^  8N  TS  p':0    PEA< 
LAST  P.  AK  AMP|_i  TU^F 

Ti^r  fr^m  tu»\  9N  t*  last  pf;a< 


433    f    *    <+    MILL!StrC) 

307 

16*    (    *    '4    HlLLISc-Cj 

155 

?^0    (    *    4    "ILLlSro 

199 

296    (     ♦    4    MILLlSfC) 


vCJVp  .,/ST^PPr.D    TEST 

'19 viva  vehicle 


F*l 


P1*P?8 


T(C'  >*T(0)*T(C3)  » 


30* 


30 


M8N«BUS 


THE  F9LL9WIN3  a??e  PETE^I^EC  IN  THr  MOVING  VEHICLE  CLASSIFIER 


•9^700*AP  ■ 

77*722 

813 

•22*00»A1  » 

14*615 

B13 

-3   • 

.3729 

R  1  "5 

•?77CO*(T(C2)-T(Cl > )  ■ 

316*8 

813 

Ol930«(T<  C3l-T(  C?>  )    « 

*336 

B13 

r  • 

-253 

B 1  3 

K'4     m 

?40 

B 1  3 

K5  s 

0 

B13 

33 


Vp  H I C  LE  »  C-L  A  s  s  i  r  I F.  ^ 


vrHjcLF    SIGNATURE 

T5TAL    SIGNATURE    TT"E 

FIRST    Pp-AK    ampi_t  Tj;-r 

Tlvl£    FR9M    TU'-?v    SN    ji    1ST    PEA*: 

jrC^VO    Df"A<    AMPLITUDE 

tHi:  fr?H  turn  ?n  t?  ?^o  pe;a< 
:_ast   Pf.AK  A^p-LF'TUQi; 

T  I  ^  P"     F  r- "  M     T  L!!^  SI    p  ^    T  5     [AST     P  F  A  < 


3$£     (     #    4    1'lLLlSrC) 

? ;  5 

15?     (     *    4    "'ILLTSrr. ) 

?  3 : 

263    (    *    <*    ^iLLfS-rjri 


wev'IVCi/S.T9PPr3    Tc  ST 


CI *FP: 


K^ 


M0NUSU3 


TfC^  l  +  Tt-C4.>»rtC3.) 


P  5itA 


t^7CO*A3  ■  7756 JO 

«?2S00*Ai  a  177270 

r>  ■  -  5  9 1 8 

t?77:".->(T(C?)-T  (CI  )  )  s      77112 

Oi9»" '-;■+(  T  (c3)  •T(r?  )  j  s       3&4Q 

F  s  «?60 

K  *   a  ?  *  4 

K^  «  0 


B13 
B13 

813 

R 1  3 

R  1  "3 


34 


VEHICLE-CLASSIFIED 


VEHICLE      SIGNATURE 

T^TAL    SIjNATUR?    TIME 

FHST    PfAK    AMPLITUDE 

Tlv1r    F»!?M    TU»N    §N    T^    1ST    DE:A< 

SrCPVD    blAk:    ^MPLlTUDs 

TI'^L    ER3M    T tJ^?NJ    BN    T^    3*jp    PEA* 

L.AST    fcAK    A^PLITUnc 

tJM:-    rfie'M    T'-PN    ?N    T9    LAST    ^EA-< 


1-4S4     <     #    4    MILLISFO 
70 
£64    (     *    4    *ILLlSc£) 

44 
53a    f     *    4    ^ILLISc-C) 
-7 
12S8     {     *    4    ^ILLlSrC) 


!«*SVp'3/STBPPED    TEST 

^-ovivg  vehicle 


rn: 


o        a--* 


f'l*F?a 


35 


T(C1 >+T (C4)-T(C3) 


4i": 


30 


■M9N»3US 


THE    FsL.L^WlNG    ARE    DETEK'^-I^iD    I\    the    K*vInG    VEHICLE    CLASSIFIES 


•'947C!?*A2  • 

?31  )46 

813 

•asaoAi  * 

4i.r  62 

B13 

3  » 

-?571 

B13 

•  ?77-  :»(T(C2)»T (CI  )  )  ■ 

30391? 

8 1  3 

•0l9d0»(T(c3)»T(C2)l  * 

61?36 

B13 

F  c 

*5c7 

«n 

K4  » 

^2* 

813 

K5  * 

0 

B.U 

35 


VeMieLEwC-LAS-SinER 


VEHICLE    SltSN-ifeTUPE 
T5TA.L    SI3MATJRS-    TjrlF 
FI3ST    PEAK    AMPLITUDE 

t  t  Mr  frs-H  tuqn;  pn  ra  jst  pea< 

SrCftND  ''-A*  AMPLITUDE 

TTME  FR?-H  TUP\  9-M  t9  ?;\D  P^A< 

UAB:T  P:  A<  A^-LITUOr 

TlMr    F'R#M    TU^K:    PM    tS    LAST    PP£K 


:^yj\-\  vehicle 


FCis 


7  7 

3^6    (    «    i|    v'ILulSt-C'5 

4* 
758     (     *    4    ^ILLISrC) 

in;'     <     *    4    M!LLTSrC) 


t'*F2* 


H       dr 


T  (C1  >+T(0)-T(C3)    8 


*i  *5  <:- 


du 


•  P  E:  ^  _  '.  *  A  i     i 

»?77  ;:^(Tf  C?)-T(C1  )  )    * 
»Olq* ?*(  T(C3)  -T  (C.-"  )  )     ■ 

F     * 

Kb    « 


!   ;    THE 

rrSVKG   VEHICLE 

CLASS  IE! 

=^5  9^8 

B13 

M  "tg-2 

B;t  3 

-2790 

K  1     '< 

*67ao'8 

E13 

7*73? 

E13 

■-&1Q 

B!  3 

12<? 

5  1  I 

n 

**l  3 

M#N*BUS 
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VEHlCLE.tHSSlFlER 


VEHICLE  SIGNATURE 

T^TAL  SIGNATURE  Tlrtfc 

FIRST  PPAK  AMPLITUDE 

T!ME  FRftM  TURN  QN  TR  "ST  P£A< 

SECOND  PEAK  AMPLITUDE 

Tl^c;  FS8.1  TU9N  9M  T8  ?MP  PEA'< 

LAST  Pf A<  AMPLITUDE 

XiMt  PpPii  TURN  9*  T9  LAST  PEA* 


M9VI\'G  VrMICLE 


F& 


1723  <  *  k    M'lLLISFCi 
7" 

P*C  (  *  4  "ILLISrC) 

^/+4  (  »  4  MJLLISro 

1496  <  *  4  *ILLISFC> 

BO  F1 *F?a 


J  8 


N  g  \l  •  R  U  S 


T(Ci  )+T(C'4)-T(C3)  c 


513 


TH-  F9LL9WIMG  4»E  ?ETrRMI^E9  T N-  THp-  M8VING  VEHICLE  CLaSSIFJ^R 


•9470Q#A2    * 

22^92^ 

B13 

•22*00#A1    i 

39186 

B11 

-3       ■ 

-ar/6 

513 

•?770Q*(T (C?)-T(C1  )  )    « 

M.2776 

813 

•  319*0* (T(C3)*T(C2) )    * 

69312 

613 

F    z 

•  6  71 

81  H 

K*       M 

375 

Bl  i 

<:5    * 

0 

513 
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VrHTCU-Ci.A3SIFIF3 


VEHICLE    SIjNA-TU'RE 

T^TAL    S.13NATURC;    Tr:E 

Fl^ST    PEAK    AMPLITUDE 

TjMc;    Fffft.M    TUFNI    *N    Tw    j-ST    PEA* 

SrCftND    P-FAK    AMPLITUDE; 

tth£  fr9?1  turk  9n  ib   pnd   peak 

wast  peak  a^plituoe 

rrv  FR3-M  tw-n  on  t*  last  p;e;ak 


u09S    <     *    4    "IfLLTSrC) 
6EC     <    *    *    MILLT3rC) 

4Q35    (    *    4    ^'ILLISrCj 


v^Vp,3/ST9PPE^    FE^T 
StW*°rS    VEHICLE 


f  r»  s 


F1*F'2« 


BO 


T(C.l)+T(C^»T(ri) 


$?J 


53 


Na^R'Js 


T-iE    Fa^t^^lNG   ApE    D£T E^En-ED    T\    the    STEPPED    vEhICLE    CLASSJFJ'ER 


2  »  73  0  •",  ^  *  A  I  * 
« 8*76  "i.;)*  A^  ■ 

?«5"2000*A1    a 

•i3900*A?    ■ 

HI    . 

M£     s 


3  3  7  8  ?  4 

id  2  3 

9-  <%S  7'  6 

813 

0 

BI3 

■~\ 

B13 

5545 

i£3 

-Jl3 

38 


\ZE^ICLt-:_ASsirirR 


vEHICLL  SIGNATURE 

T^TAL  SIGNATURE  TlMf. 

F!=?ST  PEAK  amplitude 

H^F  FR9M  TURN  PN  TB  »  ST  PEAK 

SrCQMD  pf.A<  AMPL  ITUD£ 

TMf  FRHM  TURN  SN  T9  ?*D  PEAK 

LAST  P. AK  A^PLITU^ 

T-!Mp  PR9M  TURN  »N  Td    LAST  PEAK 


5*0  f  *  4  MILLISFC) 

153 

16S  (  *  4  ^'ILLISrCj 

353  (  *  4  ^ILLISPC) 

153 

40*  <  *  ^  ^ILUISpC) 


M8Vr\-G/ST9PPPD    TEST 
MOVING    VcrHICU 


FOi 


3  0 


F1*F 


1? 


^r. 


SiJS 


T(Cn+T(C4)-T(C3) 


3  0  4 


BO 


TM::     F9LL3WINij    A«fc.    L'ETeR*1  I  N:..Q    I  •■    THp     M3VI\G    VEHICLE    CUSSIFIFJ 
•947::#Ac     « 
•228C0»A1    a 
G     a 
•?77QO*(T(C?)-T(Cl ) ) 
•01930*(TCC3)»T(C2) ) 

F      a 
K'4      a 


591334 

BJ  3 

131563 

B 1  3 

•  3318 

B13 

1 

20^790 

R13 

8 

4131 

513 

-676 

B13 

-17? 

B13 

0 

B13 

T(Cl)*T(C4)*T(C3)    a 


304         BO 


twc  Allowing  are  determined  tn  tHp  mqving 

4»i!)000#A2  *  2*>693£9  Bl'3 

2«l7009*Ai  a  1 25320*  813 

■3  a  -H6q2  813 

1  • 66000* (T(C2)-T (CI  )  5  a    1^7*15  B13 

1«36D00#(T(C3)-T(C?) )  ■     ?S*07Q  813 

F  a  -3203  B13 

K4  8  0  513 

K5  a  «s968  813 


VtMlCLr  CLaSSIFIe 
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VEHICLE*  CLASS  IF  Iff* 


VEHICLE  SIGNATURE 

T^TAL  SICaNATUR?  T"T 

FI^ST  PEAK  AMPLITUDE 

T!ME  FR9*i  TW9M  ^M  T?  i^T  PEA< 

3ECBNQ  Ppk*  a11"LItuDE 

T|MF  FR*M  TURN  9'N  Td  pN.Q  PEAK 

LAST  P;.AK  AMDLITU">v 

Tlwr  FR6H  TUPM  »N  t9  LAST  pTAv 


51?  (  •  ^  lILLISrC) 

173 

136  f  #  4  *lLLl3rn 

173 

13 -..  (  »  4  ^ILLISrCi 

173 

3S*  (  *  4  *ILLJSrC) 


v1tWj\3/ST3p?rD  TE'^T 

h3vi\-g  vehicle 


fo- 


BO 


P 1*F2« 


1*       BQ 


Mf»N»BUS 


T(Cl)+TfC^)«T(C"3>     » 


d6<* 


M  J 


r^E    Jr^LL.^'-.'IN.c,    Aff£    ?-ETEP^TNEO    IN    TMr    v'SvINfi    VEHICLE    cUSSIfIe* 


•  9V7.;  ,*Aa^»  667016 

•  22'8Q0*Al  =  lf»72G7 

3  s  -2733 

*377Q0#(TCC2>-T(Ct > )  »      49896 

•01^S0«(T(C3)*TfC?)1  *      16524 

F  s  -126 

Kb  »  0 


B13 
313 

ai3 

Bl  3 

B13 

B13 
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^EHlCLE-riASSlHER 


VEHICLE  SIGNATURE 
T9TAL  SIGNATUR?  T?  IE 

FIRST  PEAK  AMPLITUDE 

yfv|E  FK8M  TURN  RN  TW  1ST  PEA< 

SECOND  pea<  amplitude 

TI^e    FR^m    TURN    9N    T9    ?ND    PEA* 
TI^F.    Fr?9M    TURN    ^N    Tf?    LAST    Pc"AK 


vl3Vivr3/ST?°Pf".0    TEST 

■^vpG  Vehicle 


fo« 


4A4  f  #  4  millisfo 
166 

H8  (  *  4  v"  ILL  I  SEC) 

131 

?0C  (  *  4  MILLISFC) 

344  (  »  ^  ^iLLISrC) 


Fl#Fg« 


il 


BO 


T(C1 )+T(C4).T(C3) 


?^a 


BO 


TH?  F9LL8WIM3  4R~  :-'\   T£RMI  MrD  p'  THr  !*8VI( 

635932  B1j 

140883  B13 

•2982  B13 

172368  R13 

3564  B13 

•629  Bl3 

•  i  9  B 1 3 

0  9  i  3 


!G  V?HICL-  CLASSIFIER 


•  9  4  7  ■ }  0  *  A  2  * 
»228r'T#At  s 
'j  ■ 
•277a3#(T(C!2)«T(Cl)  )  » 
•C1930*(T(C3)*T(C2) )  s 

F  a 

K4  a 
k"5  = 


T(C1 )+T(C4)-T(C3) 


C  6  * 


oO 


THE  FStLQWINQ  ARf  ,JETE^MIN' 
4«i00l)O#A2  « 

?• 17000**1  ■ 
G  x 
1 «66000*(T(C2)»T (CI  ))  * 
l»363CQ*(T(C3)-T<C2n  « 

£D  IN  THr 

27S^:B?" 

1342088 

•  8505 

1033448 

2450:80 

MPv'lNG  v/rHlCLr  CLASSIFIED 
Bl3 
B13 

B13 
B13 

F  -J 

K<+  = 

-2941 
0 

B13 
B13 

K5  a 

-6609 

B13 

BUS 
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VE  HiCLE«ruASSlFiE=? 


VEHICLE  SIGNATURE 
T^TAL  SIGNATURE  TT-'f-. 

FI^ST  PEA*  AMPLITUDE 

TTMr  F.RQM  TUPM  r\  f^  1ST  PE'A* 

SfCRND  DEAK  AMPLITUDE 

T I  ^E  F3*M  TU^N  9N  re  2N0  PEA< 

LAST    P^A<    A'lPLlTU^r 

jT^r    FrsH   T'JyN!   *n   T?!    LaST    pe*k 

i"tV! '  G/ST9pPE0  TEST 


§36  t    *    *  '^ILLlStrC) 
U2 

36  (  *  4.  MILL!S^C) 

?54  ("#"*  ^ILLISCC) 

133 

448  (  #  4  MiLLTSrC) 


^n 


n#;F2* 


JO 


T(C1  )+T{C*V-Tf£3) 


L**    BO 


THr  rfLta^r^  A^E  DrTr^MI^r-  I1*  ™E  ^PV I NG  V^MlCLr  CLaSSlFlF'R 


9  4  7  *  {-■  #  A  ?  a 
2-2500*  A  1  s 

G  s 


»?77"^*(T(C?)»T.fCl;H  « 


F  s2 

k  f  x 
K5  ■ 


5l'577'4 

813 

1*'?M2 

B.13 

-34*7 

pn 

24  319? 

Bi'3 

132*4 

813 

-nss 

513 

-1211 

B13 

0 

B.13 

T(Cl )*T(C*)"T(C3> 


18* 


an 


T»i*    FSLLB-W.lNri    a»f    DjTFpMI^":p    T]    T^r    K0V;IMi    VEHICLE    CLASSIFIES 
ft-i'l.0OOl*-A2    a  2233*.fe9         §13 


?•  3.7^;  "i*Ai    . 

1 «6'6C0 j*(T(C?)-T(Cl ) i 
1  •  3f»0  V;:*(T(C3)-T{Cc)  ) 

r      as 


1363752  313 

-  *  4  7  7  g  i  3 

JW$2l2  Si  3 

91 3*50  513 

•1952  R!3 

3  B.13 

-"■SfcP?  Bi3 
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VEHICLE«ClASSIFIE* 


vE~»ICL£   signature 

T*TAL   SIGNATURE    time 

PHST    P?AK    AMPLITUDE 

TT^r    FR9M    TURN    9N    T9    «  ST    P£A< 

SE-fiND    PFA*    4-MPUlTUDE 

TI^'E    FR9M    TURN    frN    T6    J>\Q    PEAK 

^A.ST  P-AK  A^PLITU^r" 

TIMP  FRBN!  TURN  ^N  T?  LAST  PEAK 


6^6  (  *  4  ^ILLIScC) 

1?4  (  *  4  ^ILLJSrZ) 

364  <  *  4  MILLI'SFC) 

13 

576  (  *    4    'ilLLTSrC) 


>19VlVG/ST&PPeO    TEST 
MSVIvQ    VEHICLE 


EC* 


R  "1 


Fl*F2« 


3Q    »  r> 


T  (C1)*T(C4)-T(  _?)  a 


£44 


BO 


TWE  F^LU^wI^G  a*E  DETp^MIN!E^  IN  THr  MSvI^I  VEHICLE  CLASSIFIES 
•94730»A?  « 
•22S00*A1  - 

G  B 

■?7700*(T(C2)-T(C1 ))  » 
•  ?1930*(T(C3)«"T(C2n  » 
F  s 

K4  « 

K5  « 


5C4J  *Q 

913 

13^*4 

813 

-3813 

81  3 

275160 

813 

17172 

913 

•  1045 

3 1  3 

-1336 

B'  3 

0 

313 

T(C1  >+T(0)-T<C3) 


?44 


50 


BUS 


THE  FBLLQWiNti  are  GETr-^jNED  j\  THr  mqviNG  VEHiCLE  CLASSIFIER 


4»10Q00#A2  . 

£?183?90 

513 

2«17Q09#A1  * 

131542^ 

R13 

G  ■ 

-9038 

B13 

l«66000*(T(Ca)-T(Cl) )  = 

U  .31 760 

B  1  3 

1 • 36000* <T(C3)«T(C2) )  * 

11^0?40 

B 1 3 

F  ■ 

-1848 

B 1 3 

<4  - 

0 

B13 

K5  - 

-6049 

813 

43 


VEHICLE. CLASSIFIED 


VEHICL£  SI3NATURE 
T5TAL  SIGNATURE  TME 

p I r«;t  pea*  amplitude 

TI^E  Fp^M  TU^N.  QH    jQ    1ST  PEAK 

3ECRMD  P£A<  AM^LITUDE 

T  i  Mr  FPfN  Tu^N  ?N    T*  P'N/D  PEAK 

U4ST  PVAK  A^PLITU^P 

T|M„  TRRvl  TUP\i  3M  ?R  LAST  PEAK 

''.9Vp.jG/5TePPE0    TEST 


684  (  *  4  ^ILLIS^C ) 

isa 

l?'j  (  *  4  ^ILlISetC) 

35$  (  *  4  MlLLlSF*) 

S*4  (  *  4  ^ILUSpC) 


Pl#c?»        3^ 


BUS 


T(C1 .  )+T<C4)-T(C3) 


2*5 


BO 


T*Z    F3l'JL3W2;v!3  hRE  uETe«mI\ED  I\i  THr  nwyl%3  VEHICLE  CLa^sIFI^ 


«9^7ro#A2  s 

•?23~Q*A1   s 

LJ   ■ 

*  277  00* (T(C?>-Tf CI  )  )    * 
»  119«1#I  T  i  r.3)-T(C?)  5  « 
F  s 

KV  « 
K5  n 


515774 

SX3 

i&?7-9 

B13 

-3657 

B1J 

?£765* 

Q13 

1  :fc  ?  4  S 

813 

-1044 

813 

-1179 

B13 

3 

R-|  3 

T(C1  )+T(C4)-T(C3) 


?U! 


cO 


T^E  F^LL^WjMS  ape  cETf^MjNE^ 

4 • 13000**2  • 
?•  J7,)0.>^A1  s 


f\  TMr  MPVj^G  V? Hi  CLE  CLasSiFtFR 


1**6000*(T(C:3)-T(C1  )  |  s 
1 • 3600  0* (T  f  C3)-f  fC2l  )  = 

t    8 

K4  = 

K-   a 


PP33469 
13«59«64 

-85c4 
1604564 
11  5 8  5  6  0 

•  1  R«j« 
0 

-55E5 


B1  3 

St  3 
913 

Rn 

313 
-13 
8'  13 

613 


44 


VEMICIEwCLASSIFIER 


VEMICL£  SIGNATURE 
T9TAL  SJGNATUR-  TIME 
FI^ST  PEAK  AMPLITUDE 
TT^r  FRftM  TURM  *N    T8 

SrCQNIO    »fTA<    AMPLITUDE 
THe    FRQM    TUR\    8N    T0 

i_ast  peak  a^plitu^^ 

Tl^E    ER9M    TURN;    AN    T^ 


1ST    PEA< 


?\D    PEAK 
LAST    PEAK 


660    t    *    4    ^ILLISirC) 

93 
116    I    *    k    *ILLJS*C) 
137 
3*4    (    #    4    ^ILLISfrC ) 

123 

5<SP    (    *    4    ^ILLISrC) 


M9VIVJG/ST9PPED    TEST 
M.9VJV6    VEHICLE 


PCs 


30 


t  i*F2» 


31 


BJ<5 


T(C1 )*T(C*)-T(C3) 


224 


BO 


T^E  FBLL&WjNG  A'E  DETERMINED  yN  THr  MSVi-NG  V£HjCLE  CLAssiFjER 


•  *H7D0«A2 
•22S00»A1 


•27700*(T(CS)-T(C1  )  ) 

t^l9gQ*(T(C3)-T (C?)  ) 
F     - 

K'4   * 


476994 

613 

127821 

p.  i  3 

•  37^4 

B 1  3 

2=1232 

B13 

15223 

B13 

-1187 

P13 

-1*19 

B13 

0 

PI  3 

T(C1)+T(C*)-T(C3) 


224 


BO 


T-^E  FBLLawjMCi  ARE  DETERMINED  jN  T^p; 

;.    *  ™  .*.    ~*    a  -s  -^  ..  >  f'  rr  *v  /^ 


*• 10000*A2 
gi  17jOa-*A1 


1»6«»000*<T(C?)-T(C1  )  ) 


l»38»v 


r>0*(T«C3)-T(C2)  > 

F  « 

K4  ■ 

K*  a 


2?-65533 
! 217656 

-9117 
168615? 
1 0*7-1  69 

■  2-352 

-7132 


M0VIN3 
513 
93  3 
9]  3 
3.1  * 
5 1 1 
91  3 

51  3 
9 1  3 


VEHICLE  CLASSIFIER 
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VEHlCLE*CLASSi-fIE'S 


VEHICLE    S IMMATURE 

T^TAL    SIGNATURE    TIME 

EHST    p£AK    AMPLl.T'UOE 

TT^f    FRfM-lUR*    ^N    T^    1ST    PfcA< 

5rCfik*D    °kA\    AMRLJTUOE 

TI^E    FR£M    TU^N    ftN    T1^    ?ND    P£A< 

i_aST    PfAK    A-^PLITUOt; 

THC     FR9M    TU3M    ft\    T9     LAST     PFArf 


63?  (  *  *  MlLLTSrC) 

156  (  *  *  MiLLISrci 

74 

33?  (  *  4  ^IUUTS^C) 

S2S  {  *  *  MILLISFCI 


M6VlN!G/STSPPtO  TEST 
^VIMG  VEHICLE 


FOi 


^C 


Pt#FSf 


3?   BO 


BUS 


T{Cl)+T(C4)-T(C3) 


—  3  k. 


BO 


THr  FBLL3WINQ  ARr  DETrRMjNrD  IN  T*E  M&VINQ  V£HJCLE  CLASSIFIER 


•  9  4  7  0  0  *  A  ?  a 

•  22800* Al  » 

''   3 

•  27700*tT(C23»T<Cl  )  ) 
•C1930*/ T(C?1 -TlC2!1 

F  s 
K*  a 
K5"  = 


2*3192 

B13 

63042 

813 

•  426^ 

B*3 

8 

19952* 

B13 

S 

15376 

Bj  3 

-7  j6 

813 

-1449 

B13 

Q 

B13 

T(C1 )+T(C*)-T(C3) 


56? 


BO 


yUt    FaLLQW]N3    AR£    DETEPmI Ki£'D    IN    T^r    W9VHQ    /fWICLE    CLaSSIEIt^ 
4  •  1000  0  *  A  2    a 
2'«17C:o6*Al    a 

3     a 

l-»66000*lTlCS)»TtC1  )  )    « 

1 .  •360CO*(T(C3>-T(C2) )    a 
E    s 
<4     • 

K'5     a 


1:74752 

913 

6^771? 

B13 

.99^9 

n13 

1 196624 

813 

1091720 

B13 

•403 

B1  3 

o 

513 

•  54  95 

913 
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VEHICLE. CLASSlFHn 


vtnicLP  SIGNATURE 

TRIAL  SIGNATURE  T  T^E 

PI^ST    PE.AK    A>-lDLlTJut 

Tt^r    FR9M    TURN    9N    T§    1 ST    PEA* 

sfcbnio  dea<  amplitude 

TI^T     F^PM    TU=?N    3N     TH     pMQ    P£A< 

LAST    PFA<    APIOLlTUDf 

fl%     FR9M     TUPN     3N    T:i     LAST     P^AK 


35ftn  (  *  4.  ^ILUISsrO 

?SC4  (  *  4  k1ILLTSrCi 

61 

3396  (  #  4  'MLLISffC) 


M9VIMQ/ST3PPED    TEST 
STSPorrj    VEHICLE 


F .'  ; 


F  1  *  F  ?  a 


i.  J" 


T(C1 )+T (C4)*T(C3) 


36^ 


BjS 


T^E  FBLL9WING  aRf.  QETrR*lM?;D  j 
?»73000»Ai  j     77155*    ^13 


tS76tD0#A-a 

a 

£1**68 

313 

?t5?09C*M 

a 

712149 

Bl  3 

t 13?"   :»AP 

X 

7*7q9 

813 

Mi 

> 

2>1  56 

«i  5 

H3 

B 

1821. 

ai3 

TMr  ST?PPc5  V5HICLS  CLASSIFIES 


47 


VF_Mi  CLE-.  CLASSIFIER 


VEHICLE,  SISNATu«?E 

t»tal  signature  tt"'e 
fi^st  p^ak  amplitude 

■     TI^F  f"R^v1  T-fiJ^M  ffN  TS  1ST  **£** 
=;c-^9\D  Pf'A<  AMKLlTJHE 
ff^r  FR$M  T-UR'^  $N  Tft  ?ND  P£.A< 
i  AST  P'P  A<  AMP|_TTJ-*j; 
TPr  FRBM  TU'N:  '9N  T8  LAST  PEAK 


ST9PR.O  V£HICLF. 


FO- 


?576    t  *    4    ^ILHSrC) 
111 

2T3£    (  *    4    MILLIStrC) 

136 

.2443    ■(  «   4    -MlLLISrC) 

IT?  fi*f2«  l?b 


w> 


7f(X-i  )  +  T(C4V«TfC^) 


s^p 


©B 


j  u  r    r  g  lL  9  ^  I ! 
r«73.o,:>*Ai 

•  g76^*A? 
c» 52300**1 

»  139")  0**2 


S 


RE    ^L.TjW^P    1\   THr    ST^PPrD    vrHJCLt    CLASSIFIED 

4  ^7-9  A  3         -U9 
1^*7^?         fcli 

1^7 3*      aaa 


9,JS 


48 


VfHlCLE»CLASSIFIER 


VEHICLE  SIGNATURE 
T?TAL  SIGNATURE  Tf^E 
FI^ST  PfAK  AMPLITUDE 

ti^e:  fr&m  turn  rn  id 

SEC9ND  PFA<  AMPLITUDE 
Tl*E    FR9M  TURSi  BN  T8 
LAST  PpA<  AMPLITUDE 
Tl'lr  FRBM  TURN  BN  TQ 

M8Vl\3/ST9p-PE.3  TEST 
M-9VIVG  tfPHlCL?  FC 


1 aT  P£A< 
2ND  pEA< 
LAST  PPAK 


692    f    *    <*    ^ILLISirCi 

103 

120  (  *  4  *ILLISFC> 

158 

363  (  *  4  ylLLlSrr) 

135 

P76  (  *  4  MILLISrC) 


f"l*F2s 


30 


BUS 


T<C1)+T(C4)«T(C3) 


236 


THE  PeLLaWlNCS  AR£  £ETERMU;E0  In  THE  mrvInG  vfmIClE  CIaSSIFIE 


•947Q3#A2  s 

523530 

B13 

•?23~~#A1  « 

147414 

P.  13 

J   a 

-3651 

913 

•87700*(T(C?)-T(C1) J  * 

?'.  1232 

B13 

•  :i9e:~*(T(C3l-T(C2)  J  « 

1  6  ?.  4  8 

S  3  3 

F  c 

-iicO 

PI  3 

K>  » 

•  1?49 

R13 

Ki5  a 

0 

PI  3 

T(C1 )+T(C4)-T(C3) 


236 


tw 


*«100CD*A2  » 
2 •17000* A i  a 

1»6600Q*(T(C2)-T(C1 ) 1 
l»36000*fT(C3)-TfC5) ) 

F  s 
<4  • 

K5  » 


*PE  DETfrmIn,ED  T\  The 
5267055 
1  4Q43Q4 

•  3376 
1686132 
11S3569 

-2?35 
0 

•  <S774 


;9yl" 
B13 
513 
P13 
B13 
B13 
Rj3 
913 
813 


,3  vruICLE  CUA3SIFIE; 


49 


VpHiCLE-r^ASSIFirP 


VEHICLE    SIGNATURE 
TaTAL    SIGNATURE    TTi';F 

pt-ST   Peak   amplitude 

t  t  v"f   fr.5-m   tu'-?n  «n  t5   5  st   pea< 

gr:c&NtD  deAk:  amplitude 

Tl^p    p-^gM    fUS"N    PN    T6    p'NiD    PPA< 

LAST    piA<    AMPLITUDE 

Tlvt     fh?v1    TU5NJ    «N     T9    LAST     ^FAtf 


716    8    *    »    MILL!S;rC> 

A7 
1.60    (    *    ft    "MLLlSpC) 

77 
£*>;■■     f     *    ft    ^ILLlSrC) 

*».7 
ft'4     (     *    4    ^ILLIScC) 


Mfty.'i:  ;5/sT^ppro  test 


TQS 


30 


Pl#F2» 


pi  n 


T(Cl)+T  rCM*T-fC3.3    * 


27? 


■J  r     p  9 

LLtt'M' 

■*u 

•9ft7 

'1  3  *  A  g 

* 

#  ?  ?  * 

00*A1 

3 

La 

c 

fif?f 


»?77:0*(T(rp)-T(ClH 
•:iC5BO*(T(r3)-T(C;2)  )■ 

K3    s 


FM    TH; 

MSVl\fj    VrWjCL 

#398®  6 

B13 

7  1  *  » 1 

&i  3 

•  3999 

F5.13 

p  <i  9  ft  S  2 

R1  3 

1  ?,  1  ft  ft 

§13 

•830 

W13 

•  13?7 

Bl  •) 

0 

Pi  3 

r    CLASSIFIES 


BUS 


(CI  )+T(Cft)*T(C3) 


P7P 


T*E    r^LL9u.IN:G    fc*€    BE?E**tJKE0    TN    T^r    «#y!?^    ^^iCLz    CUSSIdE^ 


ft»13Q^0*AS    * 

U^S131 

B13 

?• 17000**1    » 

*  e>  3  7  6 

Pi  3 

(a    * 

-9377 

B13 

1 *66:  :^*(T(C?)*T(C!  ) J    * 

14  957*0 

F*13 

!  •  36;);.  j*  (  T  (  C3  )  -T  (  C2  )  )    » 

124  766  0 

B13 

P     s 

-91? 

R13 

KJ+    « 

0 

BH 

K'S     s 

-5ft3? 

? 1-  3 

50 


VEHICLE. CLASSIFIES 


VEHICLE  SIGNATURE 

T?TAL  SIGNATURE  T T ME 

Fl^ST  PEAK  AMPLITUDE 

TI^E  PR8^  TURN  f*Ni  T^  1ST  PEAK 

SfCB\D  °FAK  AMPLITUDE 

TT*E  FR3M  TUON  qn  Jd    g\D  PEA< 

LAt?T  PEAK  AMPLITU?? 

TPg  FR5M  TURN  9N*T9  LAST  peak 


1920  (  *  *  H'ILLISjtC) 
115 

ISO  (  *  4  ^ILLlSrC) 

157 
X4S4  (    *    k    ^ILLlSrC) 

1  3^ 
17^H  (  *  k    MILLlSrC.,) 


M9VIMG/ST9PPEP    TEST 
ST9PD£n    y/rMlCLE 


FC 


u- 


F1 #F?« 


105   BO 


T(C1 )*T(C*)-T(C2)  ■ 


P&»? 


T^E  FALLOWING 

A«E  DETER* 

llNrC 

?«73000#A1  * 

1755574 

313 

•87600*AS  ■ 

49S73? 

Bj  3 

2«5aooo#A'i  « 

U20397 

si  3 

•139C0»A2  ■ 

79091 

313 

M1   * 

i^^^P 

S1  3 

HP  x 

1^773 

313 

BUS 


ZO    P>  TNr  ST^PprD  VEHICLE  CLASSlF.I 


51 


y^lCLE*:LVSSTFlE3 


VEHICLE    3ItfN4TU*E 

T2TAU    SIGNATURE    TIME 

FHST    PEAK    AvpuITUDl 

TtyE    FR§M    T.U5?M    frN    T*    1ST    P£A< 

SrC&MD    DEA<    A'^PLlTUOt 

TJ%    FR9rt    T-WRN    8-N    T'9    »\0    PEAK 

LAST    p?;A<    A^DLITUDt 

T I  %    FR?M    T'U'RN    ^    T^    LAST    P£A< 

^aVr-!G/3T^PPrO    TEST 

M$V$*iS    VEHICLE  r0* 


768    <    *    4    MiLLlSerC) 

70 
145    (    *  4   MiLLisro 
171 

660    (     *    4    ^TLLISrC) 


iiO 


M*F2> 


'3  2 


NSVU-vJS 


T(Ci  >4-T(C4)*T(C3)     » 


556 


T^r    F9LL9WIN3    AP£    DE.TrRMI 
« 947j  HAS    x 
» 223 00* A  1     s 

Q      B 

•  277^0* (T (C2)-T(C1  )  )     « 
Ol  9*  J*(  T(C3)  »7  (■  £?  )  )    * 

F      a 

K5  -* 


D    TN    THr 

MOVING    VeWjC 

"3P9S30 

Bl3 

15  354  3 

R13 

-04"9 

Biil3 

331 '£4 

R&a 

1  $S3$ 

»13 

-1432 

Rt  3 

•339 

B 1.  3 

0 

H13 

L-E    CLASSIFIES 


T(Cl  )+T{C4)-T(C:3)    * 


256 


THr    P^LL^WINQ    a»c     CrTE^I  Nr'D    T^    TMr    MPvISiQ    ys-MiCLe    CLASSlFlrR 
?«17000*A1    • 

G     B 

1  •.■6*0  :-J»(f  (r?)*T(Ci ) >    ■ 

lt36000*(T(C3)-TtC2)  )     « 
F     a 

K  *+     ■ 
k'5     a 


1427405 
l-5;i  9-3  4  8 

813 

R  1  3 

1320 

2p.a.44fe4 

B13 

HI  3 

9SC32Q 

»5~34 

0 

1"j^3 

n  1  3 
B13 

B13 

52 


VEHICLE»CLASSIF-IER 


vEHJCLt  SIGNATURE 

T9TAL  SIGNATURE  Tf*lE 

FIRST  pEAK  AMPLITJDF 

Tl^ir  FRfrfi  TURN  *N  TP  1ST  PEA< 

SECBND  °£A<  AMPLITUDE 

T!^E  FR9M  TURN!  eN  T?  2ND  P£A< 

LAST  P;:AK  AMPLITUDE: 

T!"ir  FR9M  TURN  PN  TP  LAST  PEAK 


M9yivQ/ST9PP£D  TEST 
MdVlsiG  VEHICLE 


FC?» 


S^ 


77?  <  *  4  ^ILLISrC) 

152  f  *  4  MILLlSrrj 

1  6*, 

49*  t  *  4  MlLLISpC) 

668  (  *  4  MlLLISrC) 


F1#F2» 


32 


NpM.BUS 


T(C1)+T(C4).T(C3)  « 


256 


-0 


Tm?  F^LLsWlNQ  AWE  DETE3M  I  NED  I -.  The  MQvInG  VPHlClE  CLASSIFIER 

•  947D0»A2  ■  9?1874  B13 

•228jO»A1  ■  1567*4  B13 

G  >  -2393  B13 

•?77j j#(T(CP).T(Cl  )  )  ■     390096  313 

•019SC*(T(C3J-T(C2))  =      13932  813 

F  a  -1469  913 

K*  ■  -340  B13 

K5  «  0  B13 


T(C1 )+T (C4).T(r3) 


25  6 


BO 


The  P9LL9WIM3  a=?e  DETERMINED  IN  THE  MQVInG  VEMlCLE  CLASSIFIER 


4, loooo#A2 
?«17C00»A1 


1»66000»(T(C?J»T(C1>)  * 
1«36000*< T(C3)-T(C2) )  ■ 

F  r 
K4  ■ 
<5  ■ 


1393*19 

Bid 

149313* 

313 

1440 

B13 

2338856 

£13 

9S3040 

B13 

-5393 

B13 

0 

B13 

834 

313 

53 


VC-HlCUE.^SSirjc:.} 


VEHICLE.    SIGNATURE 

f-I^ST  Pf.-A'K  AMPLITUDE 

TT^E  FR*H  TU9V  p»N  JP  -  EaT  PEAK 

3EC9ND    dEAK    A'MBU^Ti'DE  ' 

TV>£    F-??*!   TUtKNi    $N    T6    ?Mg    P£A< 

L.A3T    P.  Ai<    a*1pl!  T-U-^E 

TP'P    FR*m    TU-NJ    9N    y*    LAST    P^A^ 


^■3Vp;o/S79PPr:>    T-5T3ST 


^8 


sea)   (  *  4  m  ill  I  arc:) 

7- 

176    <  *    4  ^ILLJSrC) 

in 

560    (  *    4  ^ILlTStc) 

'7^-6    (  *    4  ^iLLISrC) 


*       id 


fhf2* 


30      -0 


^8W3U5 


TCD+1  (C^)-T(C  3)     s 


1Z'„ 


T-J-  F3L 
*  9  4  7  0 
•?33o 

«?77;i 


U:9*  I-^SSS    *%f    l-p  TrPMf  \-r  i 
•3  *  A  ,-     = 

s 

3*  (T  (C?  )  -'T  f  ci  )  )    « 

: # (  t  r  r.3  >.-t f  c'-3 ) )   - 

V  5 

.  V.  5     m 


>     IN    TH: 

3315  .;.S 

1  ^y?43 

-?4S5 

43~,4~6 

1.5*7^ 

-139  8 

-361 


v,9vi^:g  vehicle  classift 

K13 
^13 
5  I  3 
B13 

«13 

513 


T f :i )*T(C*)-T{C3)  s 


1-51  354.3 


Tnr  rnLL:^r^  S«t  ^ETE-MIV-E^  IN  TH;-  KB  \' I  NTs  -V- MjCLF  CLASSlFTr* 
'>  •  1  "l  ^  ~.  ?  #  A  5  3 

?  •  j.  7  ;i  g  :■  *  A  1  a 

1j60 

1 ;^i7?o 

-5063 


J  s 


1  •3bj^;)#fT(C3)-T(r?)  ) 


S34 


9:13 
HI  3 

B13 

B  1  3 
B 1  3 
R13 
PI  3 
913 


54 


VEHICLE-CLASSIFIER 

VEHICLE  SIGNATURE 

T9TAL  SIGNATURE  TIME  960  t    *  4  ^ILLISfC) 

FIRST  PEAK  AMPLITUDE  17 

THE  FR8M  TURN  ON  T8  1ST  PEAK         196  <  *  4  ^ILLISfC) 

SEC6ND  PEAK  AMPLITUDE  47 

THE  FROM  TUPN  8N  T8  ?^D  PEAK        644  (  *  4  MILLISFC) 

LAST  PEAK  AMPLITUDE  2^ 

TlMp  FR8M  TURN  8N  T©  LAST  *EAK        876  (•  4  MILLISrC) 

M8VIVG/ST9PPE0  TEST 

ST9PPED  VEHICLE  FO-         11   Bo       Fi#F2.  0   BO 


ERR5R  DETECTED         r  1 

8VERFL8* 

VCDB  ARRAY 

VEHICLE  SIGNATURE 

T8TAL  SIGNATURE  TIME  96c  (  *  4  ^ILLISrO 

FIRST  PEAK  AMPLITUDE  17 

THE  Fp8M  TUpnj  8\  T8  1ST  PEAK         196  (  *  4  MILLISFC) 

SECBND  PEAK  AMPLITUDE  47 

TIME  FR8M  TURN  8N  T8  ?ND  PEA<         644  (#  4  MILLISEC) 

LAST  PEAK  AMPLITUDE  20 

THE  FR9M  TUPN  8N  T8  LAST  PEAK        876  <•  4  MlLLlSfC) 

T(C1)*T(C4)-T(C3)  ■  280    BO 

THE  F9LL8WJNG  ARE  DETERMINED  IN  THE  ST8PPED  VEHiCLE  CLASSIFIER 

2t73000»Al  •  525554  B13 

•87600«A2  ■  71760  813 

2t52000«Al  .  0  813 

•13900«A2  •  0  B13 

HI  •  35136  813 

H2  ■  0  B13 

TH-  F8LL8WING  ARr  DeteR^INfD  IN  THE  MgviNG  \,£«1CLZ    CLASSTFjrR 

•00000*A2  ■  0  313 

•00000#A1  a  0  B13 

3  ■  0  B13 

•C00G0«(T(C2>-T(C1 ) 5  ■          0  B13 

•  00000*(T(C3)-T(C2)  )  •          0  813 

F  .  0  B13 

K*  ■  0  B13 

K5  •  0  B13 


T(Cl)+T(C4)-T(C3>  -        280    BO 

TH£  F8LL8l*ING  ARE  DeTeRmINEU  IN  THf  ST8PPrD  VEHICLE  CLASSIFIER 
2»73000#A1  >     525554    813 
•87600#A2  •      71760    813 


55 


•  J:3fJt*,A2 
HI 


35136 


8 1, 1 

613 


M3\*3US 


56 


VEHICLE-CLASSIFIER 


y/EHICU    SIGNATURE 

T^TAL    SIGNATURE    TIME 

c"I=?ST    P?k*    AMPLITUDf 

TME  FROM  TURM  *N  T9  |  ST  P£Ai< 

SP'CSSiO  P£A<  AMPLITUDE 

TIV  FR9M  TURN  »N  t^  p\o  P£A< 

LAST  PfcAK  A^PLITU^F 

Tl^r  F^?M  TUpN  6N  to  LAST  PEA* 


512  (  *  4  ^ILLISfC) 
IS 

*7 

616  f  *  4  MILL!3rC) 

823  (  *  4  ^ILLJSfci 


M^vlvG/STfipFE3  Tt:ST 


F  i#P"2« 


38   ^0 


NftN»3US 


T(C«  >+T(C4)*T(C3) 


pits 


Tw*  F8LL9>;INq  ARE  DETERMIN'£D  in  THe  m&vINg  Vf^IClf  CLASSIFIER 


»947'J0*A2  * 
■  22*'jC*A1  = 
Q  ■ 
•  ?77Q0»(T(C?)-T(C1  )  ) 
•01980*(T(C3)«T(C2)  ) 

F   ■ 
K4   3 


*  1  4  3  8 
4385  J 

■  20-88 

48938* 
1717? 

•  1763 
•329 

0 


B13 

813 

en 

RI3 

813 
83,3 
313 
813 


T(CJ )+T(C<H-T(C3> 


Pfc; 


BO 


T'^E  FOLLOWING  aRf  DETE^-I^ED  TN  THp;  mOvINg  VEHICLE  CLASSIFIED 
*-»10000*A2  * 
2»17000*A1  * 
3  * 
l»660nO#(T(c?)»T(Ci  )  5 

lt36QD0#(T<C3)-T(C2)  > 

F  * 


3=13653 

51 3 

41773ft 

813 

3615 

813 

c    P937168 

813 

*    11*08*0 

B13 

•  6553 

813 

0 

B13 

1£99 

813 

57 


VEHICLE-OuASSIFIER 


v'-qClE  SI  STATURE. 

T?TAL  SIGNATURE  TME 

PI  VST  PEAK  AMPLITUDE 

TT^E  FP8M  TURN  SN  Jd    j  ST  P'^AK 

SPCftNiO  P£A<  AMPLITUDE' 

T*H[  FRSNI  TURN  B--N  Tft  2ND  HE'A« 

LAST  PfA<  AMPLITUDE 

Tl^f  PR9;v>  TUP\-  QN  t8  LAST  PEAK 


464  (  *  4  MJLLISrC) 

184  (  #4  mLISFC) 
93 

236  (  *  4  MILLI3FC) 

364  (  *    it    ^ILLIStrC) 


r?VI  \iG/5T9PRP 0    T! 
MOVING    VEHICLE 


:st 


r  r, 


13      30 


F  l*P?s 


T ( Cl )+T(C4)-T(C3)     * 


2*4 


BO 


THr    F0LL^^IKJ3    AR£    DrTE^I^rD    JN    THr    MOVING    VjrHICLE    CLASSIFIES 

*  9470  0*  A  J    a 
♦PP^O^+Al     s 

•  27700*  (T{C?)»T(r.l  )  )     » 

•013*n*  (T  fr-3)  -T  ir? ) )    « 

F    « 


?637^4 

B13 

5  6  7  6  3 

■91 3 

-1717 

B13 

=;83£* 

BM 

10368 

B13 

-171 

B'3 

1  634 

513 

.0 

8 1 3 

MfVNUSUS 


58 


YEHXCLE.CLASSlFlEa 


VEHICLE    SICjNATUSE 
TSTAL    SIGNATURE    TIME 
FHST    PEAK    AMPtlTJDE 

Tpf    FR9*    TURN    ?N    T9    1ST    PEAK 

SECSniD  p^a,<  amplitude 

Tl^E  FR9M  TU"M  9N  T£  pfcD  P£A< 
LAST  P-  A<  AMPLITUDE 

TT^r  FR9*  tups,  sn  re  last  p^.ak 


?3D8  (  *  k  MjLLTSrr.) 

?V0  (  »  4  MILLISFCJ 

102 

*gn  (  #  if  ^ILLlSrC) 

IPS 

P096  (  *  4  MILL  I  SeC  J 


*iyVi\o/ST9PPfO    Tfgr 
ST^PotD    VEHICLE 


3{j 


Fl+FPc 


M9N.9JS 


T(CJ)*T(C*J«T(C3) 


55? 


BO 


T^r    P9LLawi\r,    AOr    DETE^MIN5lD    IN    T^r    ST^'PF 
?»73Q?Q#Al    «         H*C564         313 

^76740 


VrHTCLf    GLASSlFJjr-R 


•S7600«A2 

?»5?000*Ai 

»1390Q»A2 

HI 

HP 


«4  76 


sJ13 
B13 

613 


59 


VEHICLE- CLASSIFIED 


VEHICLE    SI^ATLRE 

T^TAL    SIGM-ATURt     ff^F. 

PI  aST    PEAK    AMPLITUDE 

Tl^P    F»9*1    TU'P'N    BIN    TH    1ST    PEA< 

SECOND    PEAK    AMPUTEE 

TIME    Fs^m    TUpkj    ft\    T9    ?\,D    pEAK 

LAST    Pi- kK    A^FLIW0> 

yr^    cr^*,    tupn    f^\    Tr.    La5t    p£.&!< 

V-S  /I'<i/ST9pPfJ0    TEST 

STypcrO    VEHICLE  F  ■« 


1872  (  *  b  MI-LLTSpC) 

36^  t  *  4  ^ILLlSrC) 

508  (  «  4  MlLLlSrCi 

l7;?-4  (  *  <+  MILLTScC) 


11 


P  ■'! 


F1 *F?a 


T(Ci  >+T(C<* )-T fC3)     = 


R-\ 


TMr    F&LLW^S    A**E    DrTr^lNrn    j\j    THp    STopPrL    VEHICLE    CLASSIFIES 


?«7300C*A1  - 

•87600*A2  * 

2»k2Q00#A1  « 

tl39CO»A.P.  * 

K'2  ■ 


I3.530'?2 
1 1  §  6 8 


BIS 

si  3 
si? 
BJ3 


\9\I*BU5 


60 


VEHICLE-CLASSIFIER 


vE^ICLt  SIGNATURE 

T°Tal  SIGNATURE  TIME 

FIRST  PEAK  AMPLITUDE 

TTyf  FR3M  TU5\  9M  T9  i  ST  P^A< 

SrCBND  PEAK  AMPLITUDE 

THE  FRSM  TURN  9N  T6  P\D  PEAK 

LAST  Pc.A<  AMPLITUDE 

TJv'f  FR9M  TURN  e\'  T?  LAST  ^EA< 


1704  (  »    4    MILL  I  SEC) 
155 

316  (  *    k    "i  I LL I  SFC) 
1  36 

40*  f  *    4    ^ILLlSrc^ 

70*  (  »    '4    MiLLISjrC) 


^3VIV5/ST9PPcD    TfS"^ 
ST^'^Prn    VEHICLE 


F3« 


Bo 


F1#F2» 


BO 


T(C1)*T(C^)»T(C3)     » 


1313        eo 


THr    F8LL9WINQ  A«E    QETEPV|IN'ED    IN    THr    STEPPrD    VEHICLE    CLASSIFIER 

?»730C0*A1  «  15?C752  5l3 

•  S76CO*A?  •  351624  313 

2«5200C*A1  «  1  313 

tl39.-j.;»A2  ■  '<  313 

Hi  »  1155:  B13 

M3  ■  c  b!3 


NI9N»3US 


61 


T  HI  CLE'*  Ci-A.SSIFT£fi 


VEHICLE    Stf'5V.AW*E  ' 

T°TAL    STSNiA'TURE    TTHF 

FfST    PEAK    AMPLITUDE 

TIME    F3*H    T'j^M    £N    re    1ST    PEA< 

SpCSN'D    0EA<    AMPLI^UDt 

JT%     FR9M    TU^N    ,?M    T^    ?H9    p£AK 

_*ST  PL^K  a^pljtU^v 

Tlv^  FR5*S  TURN  9N  T9  L*ST  PE*« 


409?:  (  #  it  ilLLTSrC) 

IBS 
*095  (  *  «t  WILLI  Sen 

133 
fc£93  {     *  4  yILLISrCi 

75' 


ST*F*SgD  VEHICLE 


F3w 


B-: 


Fl  #FP. 


5-J-S 


T(C1  }+T(C*N 

•T( 

?)      = 

*0?5 

t*£  p^lL'^p 

Ks 

A 

P-.E    r^T-PP* 

f**ED    I 

2»730fC-!3*'Ail 

B 

?  "!  ^  6  3  "  b 

yi3 

• R76 jO* a? 

a 

P^iirrc 

S  t  •} 

2*^2CCO*Al 

a 

1 »  a  *  7  *  i 

-13 

•  139-;o#ap 

a 

4?b7b 

ais 

Hi 

• 

166  =  7 

Si  3 

^WP 

a 

13*95 

3  3 

THr  STSPFE:;  vCHlCLE  CLASSIFIER 


62 


VEHICLE-CLASSIFIES 


VEHICLE  SIGMATO'E 
TpTAL  SIGNATURE  Tl^E! 

fi^st  peak  amplitude 

Tt'^F  FSS^  JURV  BN  TS  ]  ST  P£A< 

SrCSNiD  PrAK  AMPLITUDE 

tlHg  FR9M  Ti'V\:  P»N  T9  ?SD  PL'A* 

LA5T  PrAK  A^PLITU^E 

T!yr    FROM    TU5JN    QN    T<5    LAST    PEAK 


*09S  (  *  ^  ^ILLJSrCl 

«-■   ft 

1?6S  (  *  A  vILLISc_C) 

409^  f  *  *  mLISrC) 

OS5  (  *  A  '"'ILLTSrC) 


*9Vj>i3/ST9PPE0    TEST 
ST^pd??    VEHICLE 


F3« 


U       90 


C*1*F?3 


BijS 


TfCl)*T(C4)"T-(C3J    ■ 


126*         30 


TH?    F0LL9WJNG    kQ.i    :^Te^HIv=.C    IS    THc-    ST^PPrD    VEHICLE    CLASSIFIED 

?«73390*'A1    «  7^.919^  »13 

31^29D  B13 

6915*7  cJ13 

3Al<o  bl3 

16628  B13 

18511  B13 


•  S760ri*A£  . 

•  139*i*A2  » 

HI  - 

H2  • 


63 


Vr^lCUE-CLASSlFltR 


P£A< 


vF^ICU  SIGNATURE 

T?TAL  SIGNATURE  TUT 

F  I^ST  prA><  AMPLITUDE 

T I V1E  FrS-H  TUrN  ?N  T?  1  3T 

SrCeMD  DEA<  AMPLITUDE 

Tl"f.  F-ReM  TURW  WN  T9  ?\Q    P"A< 

^A^T    PfAK    A'^PLJ Tti^f 

T  PV     F#9-H    jUSN    QN    Tt?    LAST    pf&K 


452  (  *    4  MILuISrCi 

»s4  (  *    k  M  I  L  L  I  S  cr  C  » 
133 

220  C  ♦    4  ^ILLlSrC, 

'%■&>  t  *    k  M'ILL!SpC) 


M'?Vp.G/5T5PpF0    TEST 


F0 


SO 


1*F2* 


31 


•3  ^ 


T(C1  )+T(CM~T(C3) 


t'§2 


BO 


T^£    F«LUWlNO.    ARE    L)hTFRMlN'F.P    IM    THF    M*V'IfoG    VEHICLE"    C4<A  g$  1'P  I E  R 


*9'-+7 
•  ?  ?  8 

*?77 

•'01  ? 


?#A?     a 
~>*AJ      » 

•J        B 

^*(T(C2)-T(c:n )  « 

*(T(C3)-T(C?) )     « 

^F     . 

K5     * 


6-55382 

B13 

1  4?7<+9 

Bl  3 

•  47^3 

HI.  3 

154?2* 

e:3 

1  3?d* 

R  1  3 

•9?7 

R1  3 

-21..S 

B13 

D 

B"l  3 

T(C1 )+T (C*)-T(C3) 


£S2 


rvj 


BUS 


THE    Fo.LLa^TNfi    ARF    DETERMINED    l\    THF.    MeVl^G    VFHIClE    CLASSIFIER 


k  1 1  Q  3 

}--*A2  . 

?  *  3  S  2  i.  7 

B13 

?  •  1  7  , 

,>-+Al  m 

1  SH3--9®** 

R1  3 

[j  ■ 

-I35£l 

B13 

1 «66:, 

;^*<T(C?)«TfCl)  )  = 

9?*664 

pn 

1»36C 

3 '0*(T(C3J«T(C2)  )  « 

913*80 

B13 

P  ■ 

-73 

B13 

K4  ■ 

0 

B13 

K-5  ■ 

-8757 

HI  3 

64 


vehicle. classifies 


VEHICLE:  SIGNATURE 
T?TAL  SIGNATURE  TIME 
FIRST  PEAK  AMPLITUDE 
TTMp;  FR3M  TURN  9N  Jd    1ST 
S?C9MD  o?A<  AMPLITUH-: 
TIME  FR5M  TURN  5N  T8  ?ND 
LAST  PEA<  AM»L!TU^E 
TlMr  pr^m  TURN  QN  TS 


PEAK 

PEAK 

LAST  PfAK 


MSViMQ/STQPPED  TEST 

ST5?P»e?  VEHICLE 


F0« 


*095  (  *  4  M-ILL!SP.C) 

?6 
144B  (  *  4  MILLISFC^ 
115 

4095  <  *  ^  mILLISeO 

60 
4095  i     *    4  ^ILLISrCj 


16   BD 


Fl*F2» 


P0 


T(Cl )+T(C4)-T(C3>  » 


ms 


,0 


T^r  F9LL5WIMQ  ARr  DpTE^MlNE^  1^  THE  STS^Pr?  ..EHICLE  CLASSIFIp 


2 ■ 7  3  0  0  0 *  A 1  • 

»*76~0*A2  « 

2«52000#A1  » 

•1390C«A2  ■ 

HI  - 


Bui 


1 2  5  5  9  3  ■.; 

S15280 

1186915 

17455 
14193 


613 
B13 

^n 

313 

■;n 


65 


VtHICL£*CL*55TFlFR 


VEHICLE    SIGNATURE: 

T^TAL    SIGNATURE     T T ME 

Fl»ST    PrAK    AMPLITUDE 

fM.^t  FS9m  T.U^'N  SN  TH  j  ST  P£A* 

Sst&VD  =rAK  AMPLITUDE 

Tl^r  F-RSM  TMRN  9N  fd    ?H*D  P"- A* 

^4ST  -LAK  AMPLITUDE 

Tl^r  Fk?9'M  "T'sNi  ?N  t9  last  PgAK 


4095  (  *  4  yILLT3PO 

10*4  (  «  if  MJLtl-Src.) 

3  7 

4095  (  *  4  *lLL!SeC1 


^VlA.a/STQ'pPf  0    TEST 
;T9?Dr[?    VEHICIE 


r^s 


30 


Fi*F2= 


80 


T.(Cl  )+T  CC4)-T(C^) 


10«4 


30 


T--»E    F8.LLSWJ^3    A:?£    S£TE^m;iM£t>    j\    t^E    ST^Ppfd    VEhICLE    CLASSIFIER 


«*76co*A? 

Ml 


H?     * 


<?  7  ?  8  a# 

337927 

38fc9? 
217?S 
l€725 


S'1'3 
3"1;3 
6:-13 

W1  "3 


B  ,3 


66 


VFHICLE. CLASSIFIER 


VEHICLE.-  SIGNATURE 

T9TAL  SIGNATURE  T T *E 

FIRST  PEAK  AMPLITUDE 

Tl^r  FKS.M  tu^m  ftN  tQ  «  ST  PEAK 

SEC9ND  3FA<  AMPLITUDE 

TTMr  FR9M  TURN  «N  T9  pNO  PEAK 

LAST  P-A<  A^PLITUDf 

Tlyg  F"r5m  TURN)  9n  TO  l_AST  PEAK 


^eviS-'G/STSPecO  TEST 

STSPPr?  VEHICLE 


PO- 


16 


4095  (  *  4  ^ILLISfC) 

156 

4095  <  *  4  MiLLISs-C.) 

40?b  .(  *  4  ^ILLlSrC^ 

4095  (  *  4  MILlISfo 


Fi#F2 


J   BO 


T(Ci )*T(C4)-T(C3> 


4-95 


BO 


HE  F9LL9WI'NG  APE  2ftfRmI*-Ed  j\    jH?    ST^PPrD'  V?HICL*  CLASSIFIER 

2«7300G»Ai  .  1632572  313 

•«760C*A2  «  51667?  513 

?»55000»A1    ■  613 

•  139:  ^*A?    ■  ?  til 3 

HI     *  13777  313 

Hg    ■  C  ^13 


NftN«PUS 


67 


VEHICLE-CLASSIFIER 


VEHICLE.  SIGNATURE 

T^TAL  SIGNATURE  TZtf& 

PI=?ST  PEAK  AMPLITUDE 

Tl^E  F-x9M  TURN  SN  t9  J.ST  PEAK 

3EC8\D  PEAK  AMPLITUDE 

Jl^l    FR0M  T.UWN  »N  t9  ?ND  P£AK 

last  peak  a^plitu^c 

Tl^r  FR»M  TURN  9N  T»  LAST  P£A'< 


4095  (  *  4  MlLLISeC) 

£9 

P935  (  *  4  ^ILLTSCC) 

4C95  (  *  4  ^ILLISFC) 

73 

4095  (  #    4    "ilLLlSro 


"3vis-3/ST5PPED    TEST 
ST^pps/D    VEHICLE 


P0» 


16    m 


Fl#F2« 


90 


T(Cl )4-T(C4)-T(C3) 


29b? 


b0 


THr    F^LL^WPTi    *Pe    SFTERMINgD    I  M    THr    ST?PP£D    \,5HICL£    CLASSIFIES 


?»73^CO*Al 

«876C0*A? 

?»52rr"!*Ai 

•  i39y>A2 

HI 


961655 

261924 

3e7£06 

41537 

£073* 
1S74S 


613 
B13 

ati? 

bl3T 
£M  3 


BUS 


68 


VEHICLE-CLASSIFIER 


VEHICLE  SIGNATURE 
T9TAL  SIGNATURE  T I  ME 
FIRST  PEAK  AMPLITUDE 
TI^E  FR?M  TURN  BN  TS 

SEC6ND  peak  amplitudi 

TI^E  FR9M  TURN  &N  T8 
LAST  Pp A<  AMoLitUD€ 
TPr  FR9M  TURN  9N  T? 

*9VIMG/ST9PPED  TEST 
ST9PP£D  VEHICLE  I 


1ST  PEAK 
?U0  PEA< 
LAST  REAK 


4095  (  *  4  *ILLISfC> 
40 

930  (  •  4  ^ILLlSsrC) 
61 

3532  (  #  4  MILLISp;^) 

4095  (  *  4  MiLLlScC) 


16   Be- 


Fl#F2, 


0   80 


T(Ci )+T(C4)-T(C3>  ■        98     30 

ARE  DETERMINED  IN  THp-  ST?PPrD  VtHICLe  CLASSIFO* 
68210?    $13 
193753 


Tu?  F8LL9WIN3 

2«730CC#A1  » 

i 87600* A2  > 

2«52Q0O#Al  ■ 

•139CC*A2  « 

HI  « 

h?  . 


BJS 


6?95P.l 
JC7R6 
21896 
16507 


B13 
Bi  3 

513 
B13 
B'13 


69 


VEHICLE. CLASSIFIER 


VEHICLE  SI3*UTJRE 
T*TAL  SIGNATURE  T.I 'WE 

FIRST  PEA<  AMPLITUDE 

TI^E  FK2*  T-'JR?N!  9-N  T9  j  ST  PEAK 

SE^s^O  peak  amplitude 

TIME  FR$M  TUR\  @N|  T9  ?^D    PEAK 

LAST  DtAK  A^PLlTUOf-. 

TPf  FR9M  TURN  3N  t9  LAST  PEAK 


M9yj\:Q/ST:8PP:E:0  TEST 
STOPOrn  VEHICLE 


F0« 


4Q9S  {  *  4  ^ILLISrC) 

111 
4Q95  (  »  4  MlLLlSrC) 

100 

4095  l    *  4  MILL  I  SEC) 

7- 

4  -95  <  *  4  m'ILLISfC5 


16   BC 


Fl#F3. 


BO 


T(C1 )+T(C4)-T(C3)  * 


4095 


BO 


T^E  F^LL^WINrj  ARE  DFTFPMINtD  T\  THe  STEPPE")  vEHICLE  CLASSIFIrR 
'♦73QC0*Al  j    111*200    813 

B13 
B13 
Pi -3 

an 


•  8760Q-*A2  ■ 
?*52C0!**A1  a 

•  1390'Q**"2  a 

HI  m 

HP  ■ 


M  3  N  *  H  U  3 


Q 
124  98 


70 


VEHICLE. CLASSIFIER 


vehicle  signature 
tstal  signature  time 
first  ^eak  amplitude 

TME  FG8M  TURN  8n  T9  1ST  PEAK 

5EC9ND  PEAK  AMPLITUDE 

TI^F  FRBM  TURN  ftN  Tfl  ?ND  PEAK 

LAST  PtrAK  AMPLITUDE 

tPe  fR&m  turn  9N  ts  last  peak 


*Q95  (  ♦  4  ^ILLISrCi 

100 
4095  (    »  4  ^ILLISFC) 
«t  it 

4095  (  *  *  ^ILLISrC) 

120 

4096  t    *  4  ^ILLISrCi 


M9VIV3/ST»PPED  TEST 
STRPPrD  VEHICLE 


F0< 


16   BG 


Fl#F2» 


T<C1)*T.<C*)-T(C3) 


40^5 


SO 


MQ^-BUS 


THE  F^LLSWlNG 

8»730CO»A1  • 

1 87600* A-2  ■ 

g«52000*Al  • 

tl3900*A2  ■ 

Hi  . 

H2  • 


APE  DETERMINED  I\  THE  SAPPED  VEHICLE  CLASSIFIER 


93928a 

430560 

0 

3 

13693 

0 


B13 
813 
913 
913 

013 
613 


71 


'EHICLE»CLASS!FIER 


VEHICLE  SIGNATURE 
TaiAL  SI3NATURP  TIME 
FIRST  PEAK  AMPLITUDE 
T!l£  FR9*1  TURN  QN  TB  jST  PEAK 
SrCS'vlO  P£AK  AMPLITUDE 
■fi%  FR?*t  TURK'  9N  T?  pNO  PEAK 
CAST  PRAK  AMPLITUDE 
Tpf  FH9i  TURN  9N  t3  LAST  PEAK 


M0Vj\iG/ST9pP*3  TEST 
ST9PPrD  VEHICLE 


4095  (  «  4  MillISs-C) 

133 
?684  (  *  4  ^ILLISFC) 

29 
095  (  *  4  ^ILLISrC} 

S3 
4C95  (  *  4  MlLLISrC) 


FO. 


1-6   Bo 


F}#F2. 


BO 


T{Ci)+T(C^)-T(C3)  « 


&&m 


so 


T^E  pSLLSW-I^^  ARE  DETERMINED  Is    THf;  ST^pppD  VEHICLE  CLASSIFIER 
2«73QOO*A1  a     33<4S$S    B£! 

an 

si  3 

BJ3 
BO 


*<R7£'-Q'0#&g 

s 

2  97  8  £4 

2»5?Q00#A1 

a 

D 

»1390";#AP 

B 

0 

HI 

• 

5760 

Hg 

a 

0 

\I9N»5U5 

72 


VEHlCLE-ClASSlFlrR 


VEHICLE  SIGNATURE 

T9TAL  SIGNATURE  TIME 

FIRST  PEAK  AMPLITUDE 

Tl^f  FRBM  TURN  9N  Jd    1ST  PEAK 

sec8nd  peak  amplitude 

tpe  fkqm  turn  9n  t©  ?nd  peak 

last  peak  amplitude; 

THf  FR9M  TURN  9N  T9  LAST  PEAK 


M9VlVG/ST9pP*0  TEST 
ST9PPrp  VEHICLE 


FO' 


4095  t    *  4  MILLISFCi 

48 
Z>263  (  «  4  HjLLlSrC) 

66 
4095  (  #  4  MlLLlSFCi 

59 
4095  (  *  4  ^ILLlSrC) 


lb   Bo 


F1*F2« 


BO 


T(C1)+T(C<0-T<C3)  »      2263    BO 

AqE  DETERMINED  IN 
73S012 


T^E  F^LLSWING 
8«73000*A1 
•876CG*A2 
at520Q0*Al 

•13900#A2 

HI 
H2 


911693 

631186 
33571 
19785 
1^890 


313 
313 

B13 

B13 
813 
313 


the  stopped  vehicle  classifier 


BjS 


73 


VEHICLE-CLASSIFIES 


VEHICLE  SIGNATURE 

T9TAL  SIGNATURE  TIME 

FIRST  PFAK  AMPLITUDE 

TT^E  FRfM  TURN  9N  T0  1ST  PEA« 

SrCBMO  PpA<  AMPLITUDE 

Tp[  FR'9M  TUPN  9N  T^  gND  PEAK 

LAST  PEAK  A^PLITUD- 

Tl^E  P'R^M  TUssi  6n  T0 


LAST  PEAK 


100  I  *    h  MILLIS?C) 
14 

35  (  #  4  MIlLISfC) 

•")  t  *  4  MILLlSrC) 

0  <  #  4  ^ULlSrC) 


GROSS  T^ST  FAILuRf 


* 


74 


VEHICLE. CLASSIFIFR 


VEHICLE  SIGNATURE: 

T-5TAL  SIGNATURE  T!*E 

FIRST  PEAK  AMPLITUDE  , 

TI^E  FRe*  TURN  8N  T©  5  ST  PEAK 

SrCSMD  PffAK  AMPLITUDE 

TI^E  FRSM  TURnj  9n  TR  ?\D    PEAK 

LAST    Pf AK    A^OLITUD^ 

Tl^p    FR9M    TU??N    9N    f»    LAST    PEAK 


100  (  *  4  MiLLISrC) 

14 

35  f  *  4  ^ILLISrC) 

0  (  *  4  MlLLlSrCi 

0 

0  (  *  H  MILLlSrC) 


5R9SS  T?ST  FAILURsr 


75 


VgHlCLE-CLASSlFl£R 

VEHICLE  SIGNATURE 

T9TAL  SI3NATUR£  TTTE ' 

FIRST  PEAK  AMPLITUDE 

TMjt    PR?*!    TURN    QN    T8    1ST    PEAK 

Sf08'M.Q    P£AK    AMPLITUDE 

fi^i    Fr'SW    TURN    8N    T«    ?ND    pEA< 

LAST    PtA<    A^PUJTUOE 

Tl^ff    PR8M    SfWN    3N    T9    LAST    P"AK 

GR**SS    T^ST    FAILJ*? 


190    (  *   <f    M.ILL!SrCj 

15 

12*    (  #    4    ^ILLlSrC) 

0    {  *    *»    M!u.ISPC) 

0'*  >  4    ^ILLISrC) 


76 


VgHlCLE.CtASSIFIER 


VEHICLE  SIGNATURE 

TOTAL  SIGNATURE  TIME 

FIRST  PEAK  AMPLITUDE 

TlMf  FR8M  TURN  ON  T'8  1ST  PEAK 

SPC9MD  PEAK  AMPLITUDE 

THE  FflPM  TUUm  8N  T©  ?\D  PEAK 

last  peak  amplitude: 

TlMr  PRftM  TURN  9N  t9  LAST  PEAK 


195  (    *  f  MiLLISpC) 
15 

126  t    *  4  MilLISfC) 

0.  ('  #  4  M'lLLISPCJ 

0 

0  (  *  *  MiLLISrC) 


g-?^ss  test  Failure 


77 


VEHICLE- TLASSlFIFa 


VEHICLE.    SI3MA7URE 
T9TAL    SISMATU^E    TI^IE 

ri=?ST    PPAK    AMPLITUDE 

TJM£    PR9m    Tu^M    8^    T9    1ST    PEAK 

5rC6SiD    PEAK    AMPLITUDE 

Tp;j    Fw«yi    TUQM    9N    T8    ?MD    PEAK 

;_a3t  pfa<  amplitude 

Tl^r  FRftM  fUPM  ?N  TO  LAST  PEAK 


197  (  *  *  HiLLlSrC) 

15 

126  {  *  k  ^ILLlSrr) 

r.  I  *  4  ^ILLISfC) 

j  (  *  k  *ILLISeC) 


6*»SS  TEST  PAILUKr 


78 


VEHICLE-CLASSIFIER 


VEHICLE  SIGNATURE 

T9TAL  SIGNATURE  TIME 

FHST  PEAK  AMPLITUDE 

TlMp  FR9M  TURN  9N  T8  1ST  PEAK 

SEC9\iD  °EAK  AMPLITUDE 

TlMp  FR9M  TURN  9N  T9  ?ND  PEAK 

LAST  PrAK  AMPLITUDE 

TIME  FR9M  TUPN  9N  T9  LAST  PEAK 


8000  (  *  4  MILLISFC) 
109 

S*  (  ♦  4  MiLLlSjTC) 
153 

220  (  #  4  mILLISeC) 
169 
999  (#  4  MiLLISrC) 


e*r°»  Detected       3 
the  value  »ut  9F  rang? 

VC.DB  aPRaY 

VEHICLE  SIGNATURE 

T9TAL  SIGNATURE  Tl*E 

FIRST  PrAK  AMpLiTJDr 

TMr  FR9M  TURN  8N  tP  1ST 

S£C9VD  Ps;A<  AMPLITUDE 

TIME  FR9M  TURN  9N  T9  ?N0 

LAST  PEAK  AMPLITUDE 

TIME  Fk?*i  TURN  9N  T9  LAST  PEAK 


PEA< 

PEAK 


T(Cl)*T(C4)-T(C3)  « 


I 


ao 


8000  (  *  4  ^ILLISrC) 

1:9 

84  (  *  4  MILLISPC) 

153 

2?:  f  *  4  millisfo 

169 

999  (  »  4  MlLLISecJ 


THr  F9LL8MNG  ARr  DETERMINED  IN  TH£  St9PPE°  VEMlCLE  CLASSIFIER 


2f73000*Al 
i«7600*A2 

2t5200G*Al 
•13900#A2 

HI 
H2 


ais 

B13 
513 
B13 
B13 
B 1  3 


THr  F9LL9MNG  ARE  DETERMINED  IN  TME  M9VING  VEHICLE  CLaSStHER 


•00000*A2  ■ 

•00000*A1  ■ 

G  • 

tO00OO#(T(C?>-T(Cl) ) 

•O00CO#(T(C3)-T(C2) ) 

F  ■ 

K4  - 

K5  ■ 


0 
0 
0 
0 
0 
0 
0 
0 


B13 
B13 
B13 

B13 
B13 

B13 
B1!  3 
B13 
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VEHICLE. CLASSIFIES 


VEHICLE  SIGNATURE 

T8TAL  SIGNATURE  T  IrME 

FHST  PEAK  AMPLITUDE 

TIME  FR9M  TURN  9N  JS    1ST  Wmm 

sec9nid  p£ak  amplitude 

ti^f  fr9m  turn  qn  t9  »nd  pe.ak 

last  peak  amplitude 

ThF  FWQSM  TURN  »N  T8  LAST  PEAK 


%5g  <  »  4  MILLISfC) 
4000 

84  (  #  4  ^IL-LISPC) 
153 

2c";  (  *  4  mILLISeC) 
169 
384  (  *  4  mILLISfc) 


zmm   DETECTED 

AMPLITUDE  VALUE 


mm  BW  RANGE 


VCQB  *RRaV 

VEHICLE  SIGNATURE 

T9TAL  SIGNATURE  lim§ 

PHST  PEAK  AMPLITUDE 

TIME  FR6M  TURN  ?N^  TfBe  i:3T  PEAK' 

seCbnd  peak  amplitude: 

T I  Me    FR^M    TURN:  f?N    TB'   ?ND    PEAK 
LAST    PEAK    AMPLtTU^E. 
TIME    PSffHl    TURN    fflfc  ?$    LAST    PEAK 
T(Ct  )+T(C4)-T(Cl);    B  1 


BO 


4000 
S41 
<33. 
2?  J 
169 
334 


(    *  4 


(    *    4 


(     *    4 


(     #    <♦ 


^ILLISpC) 

'-1TLLISEO 
MILuISeC) 

mTLLISpc) 


TWb  ^LL9*tNG  ARE  DETERMINED 


2*riGul#At 
•  87600* A2 

2 • 53000* A 1 

•13900*A2 

HI 

H2 


0 

Q' 
0 

03 


IN  t^e  ST^PPrD  VEHICLE  CLASSIFIER 

B13 

313 
£13 
SI  3 

Bf3r 


TH-  F9LL9rtINQ  ARE  DeteRMHfO'  I*    TH£  nSNVNftj  VEHICLE  CLASS?PI£R 


•oooco*A2  ■ 

•00000*A1  » 
3  » 

*  00000*  (T(C2)-T(>Cl)  ) 

•  00000#(T(C3)-T(C2)  ); 

F  » 
K4  • 

K5  m 


3 

0 
Q 

a 
o 

0 


B13 
R13 
B13 
B13 
B13 
B13 
B13 
913 
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VEHICLE. CLASSIFIER 


VEHICLE  SIGNATURE 


T9TAL  SIGNATURE  TIME 

45? 

(  * 

4 

MILLISfC) 

FIRST  PEAK  AMPLITUDE 

4000 

TIME  FR9M  TURN  9N  JQ    1ST  PEAK 

84 

(  * 

4 

MILLISFC) 

SECQNJD  P*AK  AMPLITUDE 

153 

TIME  FROM  TURN  8N  T8  2ND  PEAK 

220 

(  * 

4 

MlLLIS'eC) 

LAST  P(TA<  AMPLITUDE 

169 

TlMr  FROM  TURN  9N  T»  LAST  PEAK 

3S4 

(  * 

4 

MlLLISpC) 

£WR°R  DETECTED         g         1 

AMPLITUDE  VALUc*  9UT  BF  RANGE 

VCfli  ARRAY 

VEHICLE  SIGNATURE 

T9TAL  SIGNATURE  TIME 

FIRST  PEAK  AMPLITUDE 

TIME  FRBM  TJRN  9N  T9  1ST  PEAK 

SrCBND  PEAK  AMPLITUDE 

TIME  FR9M  TURN  QN  TB  2ND  PEAK 

LAST  PEAK  AMPLITUDE 

TlM(T  FR9M  TURN  9N  T9  LAST  PEAK 


T(Ci)+T(C4)-T(C3)  ■ 

TMr  F9LLRa!nG  ARf  DETERMINED 


1 


BO 


452  (  *  4  mjlliSfCJ 

4000 

84  (  «  4  MIll!SfC) 

153 

220  (  *  4  MILLISPC) 

169 

384  (  »  U.    mjlLISeC) 


St73000#Al 
•87600*A2 

?«5?0o0#Al 

•13900»A2 

HI 

H2 


IN  TWE  ST6PPED  VEHICLE  CLASSIFIER 

813 

B13 

B13 

B13 

=513 

313 


THr  F9LL9*ING  a'E  DETERMINED  IN  THE  MQVjNG  VFHICLE  CLaSSiFjER 


•00000* A? 
•00000*A1 

G 


•000)0»(T(C2)-T(C1) ) 
•00000#(T(C3)«T(C2) ) 

c     - 


F 
K4 
K5 


0 
0 
0 

0 
0 
0 
0 
0 


B13 
B13 
B13 

313 
B13 
B13 
B13 
B13 
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VEHICLE. CLASSIFIER 


VEHICLE  SIGNATURE 

T9TAL  SIGNATURE  TT^F 

FIRST  pEAK  AMPLITUDE 

TI^E  FR9*  TURN  9n  T8  1ST  PEAK 

SFC9ND  PEAK  AMPLITUDE 

TI^E  FR9M  TURN  5N  TR  ?ND  P£.A< 

LAST  PEAK  AMPLITUDE 

Tl^E  FR9*I  TURN  0!M  T6  LAST  PEAK 

M$VINI6/ST$PPE9  TEST 

rRRsR  Detected      4       1 
tji?  value  sut  qf  a-RDr'R 


300  (  *  *  ^ILLISrC) 

84  (  *  4  ^ILLISPC) 
153 

22"  (  *  4  MiLLlSrC) 
169 

334  (  »  4  ^ILLISfC) 


VCD3  &RRAY 

VEHICLE  SIGNATURE 

T^TAL  SI3NATURE  T  TSE 

EIRST  PEAK  AMPLITUDE 

TI^F  Fk9M  TURN  6N  TB  1ST  PEAK 

SEC9\D  peak  amplitude 

TI^F  FR9M  TURN  &N  T3  ?'-Jp  P£A< 

LAST  PEAK  AMPLITUDE 

TJMF  FRd'M  TURN  m    T9  LAST  PEAK 

TfCl  )*T(C4)-T(C3)  «  1 


BO 


3OO  (  *  4  MILLISrC) 

S*  (I  **  *  *!!LLISrC) 
133 

?20  (  *  4  MlLLlSrC) 
169 
384  (  m    4  MiLLISpC) 


Tmt  FaUJ8-*J-!i«G  a^E  DETERMINED  I'N  tuE  Sf&FPW   VEHICLE  CLASSIFIER 


3»73o :  :*ai 

*676J0#A2 
?«5?000*A1 

«1390D#A2 
HI 
H2 


0 
0 

c 

0 

0 


B13 

BIS 

an 
ei3 

Pi  3 
913 


Th-  F3LL9^tnG  arc  DETERMINED  JN  THE  WiNG  VEHICLE  CLASSIFIER 


•DvO"I'D*A2  ■ 
pD0000*A1  a 

3  ■ 
•D00^*(T(C?)-T{C1)  )    ■ 
•  D000r)#(T(C3)-T(C2)  )  ■ 

F  » 
K4  ■ 

K5  ■ 


0 
0 

0 

0 
0 
0 
0 

0 


B13 
M3 

813 
P.13 
B13 
B13 

B13 

913 
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VeHtClE-CLASSIFlER 


VEHICLE.  SI3NATURE 
T9TAL  SIGNATURE  TIME 
FIRST  PEAK  AMPLITUDE 
TIyE  P"R9M  TURN  «N  J©  i  ST 
SECOND  PFAK  AMPLITUDE 
THE  FROM  TURN  8N  T8  ?ND 
fAST  PEAK  AMPLITUDE 
THr  FR9M  TURN  9N  T9  LAST 

K8viv3/ST»pPED  TEST 

TI^T  VALUE  BUT  ?P  9RDrR 


P£AK 
PEAK 
PEAK 


300  <  *  4  MILLISFC) 
109 

84  (  *  4  MILLlSFCi 
153 

?E0  (  *  4  mILLISfC> 
169 
3*4  (  *  4  ^ILLISrC) 


VCD9  ARRAY 

vr^JCL-:  SI3NATURE 

T9TAL  SISNATURc  Tl^E 

FI^ST  PEAK  AMPLITUDE 

TIME  FrBM  TU^N  BN  TB  1ST  PEAK 

SFC9ND  PFAK  AMPLITUDE 

TIME  F"R9M  TURN  9N  T«  2ND  PEAK 

LAST  PKAK  A*PLITU^)P_ 

Tl^p-  FR9M  TURN  BN  TB  LAST  PEAK 

T(C1)+T(C4)-T(C3)  ■  1 
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300  (  *  4  MlLL!SrC) 
109 
*4  (  #  4  MIlLIScC) 

153 

220  <  »  4  MILLISFC) 

1  69 

38*  (  *  4  ^ILLISfC) 


TH7  F9LL©i«lNQ  ARF  DETERM lN£D  IN  the  ST9PPED  vEHjCLE  CLASSIFIER 


2«73000*A1 

•87600*A2 

2«5?C00»A1 

•13930*A2 

HI 
H2 


»0C000*A2  ■ 

•oooon#Ai  ■ 

■j  a 

•000C0#(T(C2)-T(C1 ) ) 
O0000#(T(C3)-T<C2) ) 
F  ■ 

K4  ■ 
K~>  ■ 


0 

B13 

r 

513 

0 

bis 

0 

ai3 

0 

613 

0 

B13 

NED 

IN  THE 

MQVING 
0    B13 
0    B13 
0    813 

« 

0    813 

a 

0    B13 

0    B13 
0    B13 
0    B13 
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vehicle-classifies 


VEHICLE  SIGNATURE 

T8TAL  SIGNATURE  T-fME 

FIRST  PEAK  AMPLITUDE 

TIME  FR*h  TURN  *N  T9  1ST  PEAK 

SEC8ND  °EAK  AMPLITUDE 

TlMF  FRS.M  TURN  9N  T8  2^10  P£A< 

UAST  Pf  AK  A^'PLITUOt 

Tl'M'g  FRffM  TURN  QN  yS  LAST  pEA« 


300  (  *  if  MILLISfC) 
109 

84  (  #  4  MILLISFC) 
153 

pp-  (  «  4  MiLLlSffC) 

33*  (  *  4  MiLLlSpC) 


M5Vi\G/STePPrO  TT3T 

F*RgR  DETECTED         k 

THE    VALUE    8UT    pF    9RprR 


VCD3  Ast*AY 

VEHICLE  SIGNATURE. 

TqTAL  SIGNATURE  T  I  M£ 

FIRST  PEAK  a^plitjoE 

TI^E  F&W    TURN  ?N  T8  jST 

3EC9ND  °EA;<  AMPLITUDE. 

TI^F  FR-'fTM  TURN  0N  tB  ?mD 

i  a jT  Peak  A^PLITUnf 

Tl^F  FP*M  TURN  R\  T9  LAST  PEAK 


PEAK 

PEAK 


300  (  ♦  4  mILLISfC) 
109 

5.4  (♦  4  millisfc) 

??_■:  {   #  ¥  millisfci 

169 

3*4  I  *  4  MILLISrC) 


T(C1)+T(C4)«.T(C3)  = 


1 


BO 


TH-s  f«3LL?*I.\|G  ARE  DETERMINED  In  ThE  STEPPED  VEHICLE  CLASSIFIED 


E»73J0:#A1  s 


?76 


•A? 


?«5?00  3#A1 

♦139qD#A? 

HI 

H3 


i!3 

B13 

913 
B13 
til  3 


TH?    F3LL9aING  ART  DETERMINED  I  *  THE  M^VjnG  VEHICLE  CLaSSt^IER 


•O00CO*A2  > 
•OOQ01#A1  - 

G   8 

•OOGOO*(T(C2)-T(C1  )  ) 
«00000#(T<C3)*T(C2) ) 
F  ■ 

K4  m 
K5  a 


0 
0 
0 
0 

0 
0 
0 

0 


913 
813 
B13 
B13 
913 
913 
813 
913 
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VEHICLE- CLASSIFIER 


VEHICLE  SIGNATURE 

TPTAL  SIGNATURE  TIME 

FIRST  PEAK  AMPLITUDE 

TT^r  FR*M.  TURN  9N  T9  1ST  PEAK 

3EC8MD  PEAK  AMPLITUDE 

TPE  FR9M  TURN  9N  Ttt  ?ND  PEAK 

UAST  PEAK  A^PLITU^E 

TIME  FR9M  TURN  BN  Jd    LAST  PEAK 


300  (  *  4  MjllISfC) 
109 

8*  (  *  <*  ^ILLISpC^ 
153 

22C  (  *  <*  MILLISFC) 

3**  (  #  4  MILLlSpC) 


I-I9VIN3/ST9PPED  TEST 

E^r^r  DETECTED         * 

TI^F  VALUE  OUT  9F  «RDp-P 


VCD3  AR^AV 

VEHICLE  SIGNATURE 
TPTAL  SIGNATURE  TIME 
FIRST  PEAK  AMPLITUDE 
Tl^E  FR?M  TURN:  BN  TS 
SECOND  pFAK  A^PLITuDt 

Tl^E  FRBM  TURN  RN  Tft 

LAST  PEAK  A^PLITUDf 
TPE  FKQM  TURN  ON  T9 
T(Cl)+T(C4)-T(C3)  » 


-ST 
2ND 

LAST 


PEAK 

PEAK 

PEAK 
1 
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300  (  #  4  miulisfo 

109 

B4  (  *  4  ^iLLISc-C) 
153 

220  (  *  4  ^iLLlSEC) 
169 
3S4  (  ♦  ^  ^ILLISrC) 


THs-  FBLLe*lNG  ARr  DETERMINED  I N  THE  STOPPED  VEHICLE  CLASSIFIER 


2»730J0#A1 

•S76D0*A2 
?«5?C00#A1 

•13900*A2 

HI 

H? 


0 
0 

o 
c 


B13 
S13 
B13 

B13 
313 

SI? 


Tnr  follSaING  ARr  DETERMINED  Iv  T^r  MOVING  VEHICLE  CLASSIFIER 


O0000#A2  ■ 
t 00000* Al  » 

13   ■ 

•  OOC:  )*(T(C?)-T(C1  ) )    • 
•OO0j0#(T(C3)-T(C2) )  ■ 

F  3 
K4  * 
K5  s 


0 

o 

o 

0 
0 

o 

o 

0 


B13 
313 

813 
513 
B13 
B13 
913 
R13 
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END    *F    PILE    R"aD 

VEWICLE    CLASSIFICATION    - 
yiq  t  er 

GROSS    TEST    FMLUKrS 
STOPPED    VEHICLES 
MB  VIM'S    VEHICLES 

\|0N. BUSES 
BUSES 


VEHICLE  LOG 
0 
5 
19 

?6 


PRFg 


PT  FRR8R  BUFFER  Dj.-'iP 

ilRRQR  FLAG          C 

COUNTER 

KEY  WORD 

OVERFLOW 

1 

1 

DETECTS  OUT  Of  R4U.SE 

j 

3 

AMPLITUDE  VALUE  OUT  9F  RANGE 

2 

1 

TT*!£  VALUE  OUT  W    RA*GE 

.1 

4 
1 

TT^f  VALUE  OUT  OF  ORDER 

4 

1 

voisr 

f<V 

A 
w 

tr?S  STATUS  CHANGE  PUR  IMG  COPy 

J 

0 

SIGNATURE  LOSS 

!"j 

* 

V 

♦STOP*  0 
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3.2  SUBROUTINE  YCLAS 

3.  2.  1  Program  Narrative 

3.2.1.1       Purpose 

This  subroutine  contains  the  FORTRAN  version  of  the  vehicle 
classification  algorithm  of  the  passive  bus  detector  software  and 
additional  printout  functions  to  promote  detailed  analysis  of  the 
classification  of  vehicle  signatures.     Yehicle  signatures  are  classi- 
fied as  a  standard  transit  bus  or  as  not  a  standard  transit  bus. 

3.  2.1.2       Software  Interfaces 

This  routine  is  called  by  the  main  program.     This  routine  calls  the 
error  recording  routine,    ERE,    as  in  the  passive  bus  detector 
software. 

The  main  program  communicates  the  vehicle  signature  and  the 
print  control  parameter  through  blank  common. 

Error  data  are  communicated  to  ERE  through  the  call  arguments: 

I    -    Index  of  the  error  condition 

J    -    Error  datum  to  be  stored 

K  -     Location  of  the  error  buffer 
Additional  data  for  prinout  are  transferred  through  blank  common. 

3.2.1.3  Assumptions 

The  vehicle  classification  algorithm  distinguishes  between  the 
standard  40-foot  transit  bus  and  all  other  vehicles.     Signatures 
of  total  duration  less  than  32  time  intervals  (*4  msec  =  128  msec) 
are  assumed  to  be  noise. 

3.2.1.4  Solution  Approach 

This  routine  performs  the  same  functions  as  the  passive  bus 
detector  software  algorithm  with  the  addition  of  printout  functions 
for  detailed  analysis  of  the  classification  of  individual  vehicle 
signatures. 
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3.2.1.5  Program  Operation 

The  classifier  data  base  is  cleared  and  the  detector  index  is 
checked  for  being  within  the  proper  range.     The   end  of  signature 
status  is  tested  for  non-zero,    indicating  a  completed  signature. 
The  signature  is  then  copied  to  the  classifier  data  base  and  end  of 
signature  status  is  rechecked.     This  function  in  the  direct  memory 
access  environment  of  the  passive  bus  detector  software  ensures 
the  integrity  of  the  copied  vehicle  signature  data.     The  signature 
is  then  tested  against  the  noise  threshold.     The  third  peak  is 
tested  for  a  non-zero  amplitude  as  the  gross  test  for  a  bus  signa- 
ture.    The  amplitude  data  are  then  checked  for  the  range  of  0  to 
255,   and  time  interval  data  are  checked  for  the  range  0  to  4095. 
The  time  values  are  also  tested  for  being  in  an  increasing  sequence, 
If  the  signature  duration  has  reached  the  maximum  duration,    the 
signature  is  classified  by  the  stopped  vehicle  classifier.     Other 
signatures  are  tested  in  terms  of  normalized  combinations  of  the 
time  intervals  to  determine  if  the  shape  of  the  signature  is  that  of 
a  moving  bus  signature.     If  not,    the  signature  is  also  processed  by 
the  stopped  vehicle  classifier.     If  the  shape  is  consistent  with  a 
uniformly  moving  signature,    the  signature  is  classified  by  the 
moving  vehicle  eiassifier.     Classification  results  are  stored  in  the 
vehicle  classifier  data  base.     The  bus  or  non-bus  result  is  printed 
for  all  signatures  under  printout  options  1  and  2. 

For  each  error  condition  tested  and  found  by  the  classifier,   the 
error  routine,    ERE,    is  called  to  record  the  error  data. 

3.2.1.6  Model 

The  vehicle  classifier  is  the  equivalent  of  the  classifier  in  the 
passive  bus  detector  software. 

3.2.1.7  Date 
June,    1975 

3.2.1.8  Remarks 

The  program  operation  and  symbology  has  been  kept  identical  as 
much  as  possible  to  the  same  function  in  the  passive  bus  detector 
software. 

3.2.2  Program    vVork  Areas 

All  data  are  described  in  the  corresponding  section  of  the  main 
program  documentation. 
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3.2.3  Program  Flowchart 

The  flowchart  of  subroutine  VCLAS  is  presented  in  Figure  A -2. 

3.2.4  Program  Listing 
Refer  to  Appendix  D. 

3.2.5  Input/Output  Record  Formats 

Refer  to  the  main  program  documentation. 

3.2.6  Report  Formats 

The  three  output  options  are  presented  as  test  data  in  that  section 
of  the  main  program  documentation. 

3.  2.  7  Test  Data 

Refer  to  the  test  data  section  for  the  main  program. 
3.2.8  Revisions 

None. 
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Figure  A-2.     Flowchart  of  the  FORTRAN  IV  Vehicle  Classifier 
Vehicle  Classification  Routine  (VCLAS) 
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Figure  A-2.     Flowchart  of  the  FORTRAN  IV  Vehicle  Classifier 

Vehicle  Classification  Routine  (VCLAS)  (Continued) 
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Figure  A -2. 


Flowchart  of  the  FORTRAN  IV  Vehicle  Classifier 
Vehicle  Classification  Routine  (VCLAS)  (Continued) 
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Flowchart  of  the  FORTRAN  IV  Vehicle 
Classifier  Vehicle  Classification 
Routine  (VCLAS)  (Continued) 
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Figure  A-2. 


Flowchart  of  the  FORTRAN  IV  Vehicle  Classifier 
Vehicle  Classification  Routine  (VCLAS)  (Concluded) 
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3.  3  SUBROUTINE  ERE 

3.  3.  1  Program  Narrative 

3.3.1.1       Purpose 


This  subroutine  records  the  error  data  supplied  by  the  calling 
routine. 

3.3.1.2  Software  Interfaces 

This  routine  is  called  by  the  vehicle  classification  algorithm,    sub- 
routine VCLAS.     Call  arguments  for  this  routine  are: 

I    -    Index  of  error  condition 

Jl  -    Error  datum  value 

K  -     First  location  in  error  buffer 

Additional  data  for  optional  levels  of  printout  are  accessed  in 
blank  common.     No  subroutines  are  called  by  this  routine. 

3.3.1.3  Assumptions 

The  error  buffer  is  assumed  to  start  with  the  error  flag  word  in 
which  the  bits  are  set  to  one  to  indicate  the  error  conditions  that 
have  occurred.     Following  the  flags  are  one  pair  of  error  data  for 
each  condition:     The  first  is  the  counter  for  the  number  of 
occurrences,    and  the  second  is  the  error  datum  value  passed  to 
ERE  from  the  calling  routine. 

3.3.1.4  Solution  Approach 

The  error  data  are  stored  in  an  error  buffer. 

3.3.1.5  Program  Operation 

The  corresponding  error  counter  is  incremented  by  one  and  the 
error  datum  transferred  by  the  calling  routine  is  stored  in  the 
error  buffer. 

Optional  printout  is  generated  based  upon  the  value  of  the  printout 
control  parameter,    VCOUT. 

3.3.1.6  Model 

Not  applicable. 
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3.3.1.7  Data 
June,    1975 

3.3.1.8  Remarks 
None. 

3.  3.  2  Program  Work  Areas 

Refer  to  the  section  in  the  main  program  documentation  for  a 
description  of  all  program  work  areas. 

3.  3.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  A -3. 
3.3.4  Program  Listing 

Refer  to  Appendix  D. 

3.  3.  5  Output  Data  Formats 

The  test  data  section  of  the  main  program  documentation  contains 
examples  for  all  options  of  printout. 

3.3.6  Report  Formats 

Refer  to  the  test  data  section  of  the  main  program  documentation. 

3.  3.  7  Test  Data 

Refer  to  the  corresponding  section  of  the  main  program  documen- 
tation. 

3.  3.  8  Revisions 

None. 
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OPTIONAL 
PRINTOUT 


k((2*1)+2) 

=  K((2*l)+2)+  1 
K((2*l)+3)  =  J 


RETURN 


Figure  A-3. 


Flowchart  of  the  FORTRAN  IV 
Vehicle  Classifier  Error 
Handling  Routine 
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APPENDIX  B 

BUS  PREEMPT  CONTROL  UNIT  PROGRAM 
FOR  MINNEAPOLIS  INSTALLATION 

3.0  PROGRAM  DOCUMENTATION 

3.0.1  Identification 

This  document  describes  the  computer  program  identified  as 
the  Passive  Bus  Detector  Software  for  the  field  test  at 
Thirty-Third  and  Johnson  Street  Northeast  in  Minneapolis, 
Minnesota.     This  program  is  also  identified  by  the  acronym, 
PBD33J.     This  software  is  operational  in  the  microcomputer 
unit  (MCU)  of  the  Bus  Preempt  Control  Unit  (BPCU)  for  the 
demonstration  of  the  concept  of  bus  classification  and 
preemption  of  the  traffic  signal  timing  at  the  field  test  site. 

This  document  is  written  according  to  the  FHWA  software 
documentation  standard. 

3.  0.  2  Functional  Summary 

This  program  generates  the  control  commands  to  the  traffic 
signal  display  incorporating  the  preemption  of  the  timing  plan 
for  clearance  of  a  standard  transit  bus  that  is  detected  and 
classified.     In  the  absence  of  preemption,   the  traffic  signals 
are  controlled  according  to  the  current  background  fixed 
timing  plan  in  synchronization  with  the  loop  master  controller. 

Data  for  the  three  timing  plans,   preemption  extended  green 
time,   and  synchronization  with  the  loop  master  controller  are 
input  to  this  program  from  the  programming  panel  on  the 
front  of  the  BPCU. 

This  program  operates  in  a  real  time,   priority  interrupt 
environment  in  the  MCU  and  performs  all  the  functions  of 
vehicle  signature  classification,   preemption,  traffic  signal 
timing,   executive  monitoring,    scheduling,   and  self  testing. 

The  program  is  written  in  the  assembly  language  of  the  MCU. 
Nomenclature 

Abbreviations  used  in  this  document  are  defined  at  the  end 
of  this  volume. 

Memory  Map 

The  allocation  of  the  MCU  memory,  the  memory  address 
ranges,   and  memory  type  are  shown  in  the  memory  map, 
Figure  B-l.      The  actual  address  locations  of  program  com- 
ponents are  found  in  the  assembly  listing  of  the  entire  program 
in  Appendix  D. 
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HEXADECIMAL  ADDRESS 


CONTENTS 


OOOO  -OOFF 

1000  -  1FFF 
2000  -2FFF 
3000  -  3FFF 


ECOO  -  ECFF 


EFOO  -  EFFF 


FFOO  -  FFFF 


y//////////// 


BASE  PAGE  (PROM) 


PBD  SOFTWARE  (PROM) 


(PBD  SOFTWARE 
EXPANSIBILITY) 


DATA  BASE  (RAM) 


CCU  DATA  BASE  (RAM) 


CCU  ROUTINE  (PROM) 


TOP  PAGE  (PROM) 


Figure  B-l.     Memory  Map  of  MCU 
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Memory  Size  of  Program  Components 

The  memory  size  of  each  program  component  of  the  passive 
bus  detector  software  are  listed  in  Table  B-l.     The  spare 
memory  available  in  the  PROM's  containing  each  block  of 
program  components  are  shown  along  with  the  address  range 
spanned  by  each  set  of  PROM's.     The  base-page  and  top-page 
PROM's  are  256  x  8  (2  PROM's  per  256  x  16  memory  range). 
The  PROM's  containing  the  program  modules  of  the  PBD 
software  are  512  x  8  (2  PROM's  per  512  x  16  memory  range). 

Program  Operation 

The  overall  operation  of  the  Passive  Bus  Detector  Software 
is  shown  in  Figure  B-2. 
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3.1  ASSEMBLY   CONSTANTS 


The  assembly  constants  section  of  the  source  deck  defines 
those  constant  values  that  are  referenced  symbolically 
throughout  the  source  coding. 


3.1.1  Accumulators 


The  programmable  registers  or  accumulators  in  the  CPU  are 
referenced  by  the  symbols  ACO,   AC1,   AC2,   and  AC3. 


3.1.2  Input /Output  Function  Codes 


These  values  are  referenced  in  the  operand  field  of  input 
(RIN)  and  output  (ROUT)  instructions.      The  values  are 
limited  to  7  bits. 


3.  1.  3  Displacement  Constants 


These  values  are  used  in  indexed  addressing  expressions  and 
in  bit  displacement  operands  in  the  bit  manipulation  instruc- 
tions. 


3.  1.4  Immediate  Data  Constants 


These  values  are  used  in  the  operands  of  instructions 
employing  immediate  data  values. 


3.1.5  Branch  On  Condition  Codes 


These  jump  condition  symbols  are  used  in  the  operands  of 
the  BOC  instructions. 


3.1.6  Control  Flags 


These  symbols  are  used  for  referencing  the  processor 
control  flags. 
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3.2  BASE   PAGE/DATA  BASE  CPC 

3.  2.  1  Base  Page 

The  base  page  is  the  first  2  56  locations  in  memory.     This  page 
is  directly  addressable  from  anywhere  in  memory.     Some 
base  page  locations  are  reserved  for  special  purposes;  the 
remaining  locations  are  used  for  full- word  constants  and 
linkages  to  data  and  program  entry  points. 

3.  2.  1.  1  Reserved  Locations 

The  following  locations  are  reserved  in  the  base  page: 

X'0000  -  Jump  through  pointer  instruction  for  power  up. 

X'0001  -  Jump  through  pointer  instruction  for  general 
interrupt. 

X'0002     -  Reserved  for  system  software  use  in  the 
through       software  development  system  environment. 
X'OOIF 

3.  2.  1.  2  Program  Entry  Points 

These  data  provide  the  address  constants  for  accessing 
program  entry  points. 

3.2.1.3  Data  Base  Pointers 

These  data  provide  the  address  constants  for  accessing  data 
in  the  data  base. 

3.  2.  1.4  Common  Constants 

These  full-word  hexadecimal  constants  may  be  referenced  by 
any  instruction  in  memory. 

3.  2.  1.  5  Peripheral  Device  Address  Constants 

These  data  provide  the  constants  that  are  loaded  into  AC3  in 
preparation  for  the  input  or  output  instruction  which  contains 
the  7-bit  function  codes.      In  the  execution  of  the  I/O  instruc- 
tions, the  contents  of  AC3  are  added  to  the  7-bit  control 
field  in  the  RIN  or  ROUT  to  obtain  the  peripheral  device 
address  and  function  code. 
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3.  2.  2  Data  Base 


The  data  base  consists  of  the  signature  data  for  the  bus 
classification  detectors  and  the  data  base  for  each  computer 
program  component. 

The  information  in  the  glossary  of  terms  is  made  up  of  the 
contents  of  this  section  in  conjunction  with  the  RAM  Data 
Store /Fetch  Matrix  of  Table  B-2  and  the  assembly  listing  of 
the  data  base  in  Appendix  D. 

3.  2.  2.  1  Bus  Detector  Signature  Data 

The  signature  data  block  for  each  detector  consists  of  eight 
values  in  the  following  sequence: 

1.  Total  duration  of  signature 

2.  Amplitude  of  first  peak 

3.  Time  of  first  peak 

4.  Amplitude  of  second  peak 

5.  Time  of  second  peak 

6.  Amplitude  of  last  peak 

7.  Time  of  last  peak 

8.  End  of  signature  status 

Time  values  have  a  range  of  12  bits  with  the  least  significant 
bit  equivalent  to  4  milliseconds.     Amplitude  values  have  a 
range  of  8  bits  and  are  analyzed  only  in  ratios  such  that  the 
scaling  is  not  required  for  classification.     Storage  is  allocated 
for  32  detectors  (8  x  32  =  256  words). 

3.2.2.2  Data  Input  Data  Base 

BBUF  contains  the  following  data: 

BDIN     -     Discrete  input  data  word.     (See  Table  B-3) 

BCR1     -     Command  register  1  status.      Feedback  of  the 
main  street  signal  display  command.      (See 
Table  B-4) 
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BCR2        -        Command  register  2  status.      Feedback  of 
cross  street  signal  display  command.     (See 
Table  B-5) 

BPPD       -        Discrete  switch  word  for  the  programmable 
panel.     (See  Table  B-6) 

BPD1        -        Thumbwheel  switch  data  for  dia  1  on  the 
programmable  panel.      (See  Table  B-7) 

BPD2        -        Same  as  BPD1  except  for  dial  2. 

BPD3        -        Same  as  BPD1  except  for  dial  3. 

3.2.2.3  Data  Output  Data  Base 

XBUF  contains  the  following  data: 

XSDW       -        Status  display  word.     (See  Table  B-8) 

XOCW1     -        Output  command  word  1.     Signal  display 

command  for  main  street.     (See  Table  B-9) 

XOCW2    -        Output  command  word  2.     Signal  display 

command  for  cross  street.     (See  Table  B-10) 

XCIWC     -        Current  command  index  word.     Bits  15 
through  8  are  the  main  street  and  bits  7 
through  0  are  the  cross  street  command  in- 
dices,  respectively.      Refer  to  the  command 
format  table  XCFT  in  routine  XSDC. 

XCIWP     -        Previous  command  index  word. 

3.2.2.4  Preempt  Data  Base 

PBUF  contains  the  data  explained  in  this  subsection. 

PIP  -     Preempt  in  Progress  Flag 

Set  by  Preempt  Request  Routine  (PREQ)  when  a 
preempt  condition  is  initialized,   PIP  contains  the 
detector  index  number  for  the  clearance  detector. 
PIP  is  used  to  determine  if  a  preempt  is  in  progress 
and  to  establish  a  priority  scheme  in  the  inspection 
of  vehicle  signatures. 

PTEM      -     Preempt  Temporary  Storage  Word 

Used  for  short-term  storage  of  intermediate  results. 
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PTCP       -     Primary  Contractible  Interval  Address 

Preempt  Request  Routine  (PREQ)  computes  the 
address  of  the  primary  contractible  interval  (CI   ) 
from  the  indices  provided  by  the  approach 
parameters  (TECI)  and  places  the  address  in 
PTCP  for  later  reference  by  PREQ. 

PTCS        -     Secondary  Contractible  Interval  Address 

Preempt  Request  Routine  (PREQ)  computes  the 
address  of  the  secondary  contractible  interval  (CI( 
from  the  indices  provided  by  the  approach 
parameters  (TECI)  and  places  the  address  in 
PTCS  for  later  reference  by  PREQ 
be  specified,   PTCS  is  set  to  zero. 


If  no  CIa  can 


PTEI         -     Primary  Extendible  Interval  Address 

Preempt  Request  Routine  (PREQ)  computes  the 
address  of  the  extendible  interval  (EI)  from  the 
indices  provided  by  the  approach  parameters 
(TECI)  and  places  the  address  in  PTEI  for  later 
reference  by  PREQ. 

PMIF        -     Preempt  Monitor  Index  Flag 

Used  as  a  communication  link  between  Preempt 
Request  Routine  (PREQ)  and  Preempt  Termination 
Routine  (PTER),    PMIF  is  a  three-word  array  that 
contains  indices  to  the  extendible  interval,   primary 
contractible  interval,    and  secondary  contractible 
interval.     These  indices  are  placed  in  PMIF  by 
PREQ.     If  an  interval  occurs  in  the  next  cycle, 
bit  15  is  set  to  one  (1).     At  the  end  of  each  cycle, 
the  End  of  Cycle  Routine  (EEOC)  sets  bit  15  of 
each  word  to  zero.     PTER  uses  these  indices  to 
restore  any  unexpired  extension  time  to  subsequent 
contractible  intervals. 

PFREQ    -     Preempt  Request  Flag 

PFREQ  is  set  by  the  Preempt  Request  Routine 
(PREQ)  following  the  modification  of  the  timing 
plan.      When  PFREQ  is  non-zero,  the  End  of  Cycle 
Routine  (EEOC)  resets  the  "wait  for  synchronized 
start"  flag  and  thus  prevents  the  wait  for  the 
synchronized  start  dwell  from  disrupting  the  preempt 
operation. 
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PTAVT       -     Available  Time  for  Interval  Restoration 

Used  as  a  communication  link  between  Preempt 
Termination  Routine  (PTER)  and  Preempt  Con- 
tracted Interval  Modification  Routine  (PCIM), 
PTAVT  contains  the  amount  of  time  available  to 
restore  a  previously  contracted  interval. 

PTITE        -     Interval  to  be  Restored 

Used  as  a  communication  link  between  Preempt 
Termination  Routine  (PTER)  and  Preempt  Con- 
tracted Interval  Modification  (PCIM),   PTITE 
contains  an  index  to  the  contracted  interval  that 
is  to  be  restored.     Copied  from  PMIF  by  PTER, 
PTITE  is  used  by  PCIM  to  compute  the  address 
for  the  contracted  interval  in  the  timing  plan 
table. 

PTPMT       -     First  Location  of  Master  Timing  Plan  Address 

Used  as  a  communication  link  between  Preempt 
Termination  Routine  (PTER)  and  Preempt 
Contracted  Interval  Modification  (PCIM),   PTPMT 
contains  either  the  address  to  the  first  location 
of  the  master  timing  plan  for  the  current  dial 
setting  or  zero.      Set  by  PTER,   if  PTPMT  is  non- 
zero,  an  address  pointer  to  the  interval  that 
corresponds  to  the  contracted  interval  (CI)  is 
computed  and  used  to  limit  expansion  of  CI  to 
the  duration  specified  in  the  master  timing  plan. 

PEMAX      -     Maximum  Preempt  Extension  Parameters 

PEMAX  is  a  four-word  array  that  contains: 

PEMAX(O)  -   The  maximum  extension  allowed 
for  the  current  dial  setting. 

PEMAX(l)  -   The  maximum  extension 

allowed  for  the  first  dial  setting. 

PEMAX(2)  -  The  maximum  extension  allowed 
for  the  second  dial  setting. 

PEMAX(3)  -   The  maximum  extension  allowed 
for  the  third  dial  setting. 
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PEMAX(O)  -   Is  set  by  Preempt  Request 

Routine  (PREQ),    which  reads 
the  current  dial  setting  (TCDS) 
and  copies  the  proper  word. 
PREQ  uses  PEMAX(O)  to  limit 
expansion  of  the  extendible 
interval  (EI). 


VCDT 


-     Vehicle  Detector  Index 


VCBT 


Used  as  a  communication  link  between  PMON, 
PREQ,    PTER,   and  VCLAS.     VCDT  identifies 
the  detector  currently  under  scrutiny  and,   hence, 
the  approach. 

Recent  Bus  Classification  Timer 


Set  by  the  Vehicle  Classification  Routine,   VCLAS, 
whenever  a  vehicle  is  classified  as  a  bus,   a  non- 
zero value  in  VCBT  causes  a  1  to  be  set  in  bit  6 
of  the  status  display  word.     A  positive  value  in 
VCBT  is  decrement  by  1  in  the  Preempt  Monitor 
Routine  (PMON). 


VCVC 


Vehicle  Counters 


VCDB 


An  array  3  2  words  long  that. is  used  in  vehicle 
detector  failure  monitoring.    Each  word  is 
incremented  when  the  corresponding  vehicle 
detector  records  a  vehicle  signature. 

Vehicle  Classifier  Data  Base 


An  array  2  5  words  long.     The  following  is  copied 
from  the  Signature  Data  Block  (SDB): 

VDDB(l)     -     Total  duration  of  signature 
(x  4  msec) 

VCDB(2)     -     First  peak  amplitude 

VCDB(3)     -     Time  from  "turn  on"  to  first 
peak  (x  4  msec) 

VCDB(4)     -     Second  peak  amplitude 

VCDB(5)     -     Time  from  "turn  on"  to  second 
peak  (x  4  msec) 
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VCDB(6)     -     Last  peak  amplitude 

VCDB(7)     -     Time  from  "turn  on"  to  last 
peak  (x  4  msec) 

The  following  is  determined  during  the  moving/ 
stopped  test. 

VCDB(8)     -     (VCDB(l)  +  (VCDB(3)  -   (VCDB(7)) 

The  following  is  determined  during  the  stopped 
vehicle  classifier. 

VCDB(9)     -     (Gl  coefficient  for  HI  function) 

*  (VCDB(4)) 

VCDB(IO)  -     (G2  coefficient  for  HI  function) 
.      *  (VCDB(6)) 

VCDB(ll)  -     (Gl  coefficient  for  H2  function) 

*  (VCDB(4)) 

VCDB(12)  -     (G2  coefficient  for  H2  function) 

*  (VCDB(6)) 

VCDB(13)  -     HI  function 

VCDB(14)  -     H2  function 

The  following  is  determined  in  the  moving  vehicle 
classifier. 

VCDB(15)  -     (Gl  coefficient  for  K4/K5 
function)  *  (VCDB(4)) 

VCDB(16)  -     (G2  coefficient  for  K4/K5 
function)  *  (VCDB(6)) 

VCDB(17)  -     (VCDB(16)  -  (VCDB(17)/ 
(VCDB(2))) 

VCDB(18)  -     (Fl  coefficient  for  K4/K5  function) 

*  (VCDB(5)  -  (VCDB(3)) 

VCDB(19)  -     (F2  coefficient  for  K4/K5  function) 

*  (VCDB(7)  -  (VCDB(5)) 
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VCDB(20)  -     (VCDBU9)  -  (VCDB(18)/(VCDB(8))) 

VCDB(21)  -     K4  function 

VCDB(22)  -     K5  function 

VCDB(23-25)    -    Not  used. 

VCLOG       -     Vehicle  Classifier  Vehicle  Log 

An  array  15  words  long. 

VCLOG(l)  -    Number  of  signatures  rejected  as 
noise  (total  duration  less  than 
128  msec). 

VCLOG(2)  -    Number  of  signatures  that  failed 
gross  features  test  and  are  thus 
classified  as  non-buses  (fewer  than 
three  peaks). 

VCLOG(3)  -    Number  of  signatures  classified  by- 
stopped  vehicle  classifier. 

VCLOG(4)  -    Number  of  signatures  classified  by 
moving  vehicle  classifier. 

VCLOG(5)  -    Number  of  signatures  that  passed 
gross  features  test  and  were 
classified  as  non-buses. 

VCLOG(6)  -    Number  of  signatures  classified  as 
buses. 

VCLOG(7-15)    -    Not  used. 

Timing  Plan  Data  Base 

TBUF  contains  the  data  explained  in  this  subsection. 

TCIWC  -  This  is  the  current  command  index  word  buffer. 
The  current  command  index  word  is  selected  from  the  command 
index  word  table,    TCIW,   by  TPEX  and  is  stored  in  TCIWC  for 
use  by  the  data  output  routine. 

TCDS  -  This  is  the  current  dial  selection  indicator.      It  is 
tested  by  the  TNCY  routine  at  the  end  of  a  cycle.     It  is  compared 
with  the  new  dial  selection,   which  is  indicated  by  the  dial  select 
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bits  in  the  interval  dial  select  word  ED 23.     If  different,  the 
TNCY  copies  the  appropriate  new  master  timing  plan  to  the 
current  and  next  timing  plan  buffers  via  TCOPY.     The  required 
new  value  (1,    2,   or  3)  is  then  stored  in  TCDS  via  TNCY. 

TIN  -  This  is  the  current  timing  interval  index.  TIN  is 
initialized  to  the  index  of  the  transfer  hold  interval.  It  is 
incremented  via  TNXT  at  the  end  of  each  timing  plan  interval. 
TIN  is  reset  to  zero  (0)  via  TNXT  when  it  points  to  a  negative 
interval  length  in  the  current  timing  plan  buffer.  TIN  is  also 
referenced  by  routines  in  the  Executive  CPC  and  the  Preempt 
CPC. 

TINT  -  This  is  the  current  interval  timer.   TINT  contains  the 
time,   in  0.  1 -second  real  time  clock  intervals,  remaining  in 
the  current  timing  plan  interval.     It  is  initialized  to  the 
duration  of  the  next  timing  interval  via  TNXT  upon  completion 
of  the  previous  interval.   It  is  decremented  via  TPEX  until 
the  minimum  value  of  zero  (0)  is  reached.    A  zero  value 
indicates  the  end  of  the  current  interval  and  causes  a  jump  to 
TNXT  to  be  executed.     TINT  may  be  modified  by  the  Preempt 
CPC  in  the  case  of  a  preempt  request  or  preempt  termination 
during  an  extendible  interval. 

TFST  -  This  is  the  "wait  for  synchronized  start"  flag.  It  is 
set  to  a  value  of  one  (1)  by  the  end  of  cycle  routine  (EEOC)  in 
the  Executive  CPC.     It  can  be  reset  to  zero  (0)  via  EPEOC  in 
the  case,  of  a  preempt  in  progress  at  end  of  cycle.      If  TFST 
has  a  value  of  one  (1),    timing  is  delayed  until  the  wait  for 
synchronized  start  dwell  timer  reaches  a  maximum  of  24  per- 
cent of  the  cycle.    Bit  15  of  TFST  is  set  by  TSST  when  the 
timing  plan  is  released  to  start  timing  the  first  interval  in  the 
MSG  sequence.     Bit  15  communicates  the  event  of  timing  plan 
release  via  the  data  base. 

TDWL  -  This  is  the  maximum  "wait  for  synchronized  start" 
dwell  buffer.      TDWL  is  the  first  location  of  a  three- element 
buffer.      The  first  location  contains  the  maximum  synchronized 
start  dwell,   in  0.  1 -second  real  time  clock  intervals,   for  dial  1; 
the  next  location  contains  the  maximum  dwell  for  dial  2;  and 
the  third  location  contains  the  maximum  dwell  for  dial  3.     The 
maximum  dwell  is  24  percent  of  the  current  cycle  length.    It 
is  computed  by  EPP1,   EPP2,    and  EPP3  via  EM24  and  put  into 
the  data  base  by  EPUP. 
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TPMI  -  This  is  the  beginning  location  of  the  read  /write  buffer 
for  the  dial  1  master  timing  plan  table.    The  buffer  is 
presently  20  locations,   and  for  a  timing  plan  with  n  intervals 
would  be  allocated  as  follows : 

Relative 

Location  Contents 


Length  in  tenths  of  seconds  of  the  first 
interval  in  the  timing  plan. 

Length  in  tenths  of  a  second  of  the  second 
interval  in  the  timing  plan. 


n  Length  in  tenths  of  a  second  of  the  last 

interval  in  the  timing  plan. 

n+1  A  negative  number  used  to  signal  the  end  of 

the  timing  plan. 

Any  additional  locations  in  the  buffer  are  blank. 

The  contents  of  the  TPMI  buffers  are  initialized  by  ERSI  to 
the  corresponding  contents  of  the  skeleton  timing  plan  tables 
from  the  Timing  Plan  Data  Tables  portion  of  the  Timing  Plan 
CPC.     Two  adjustable  intervals,   whose  location  relative  to 
TPMI  are  specified  by  the  contents  of  TAI1  and  TAI2  from  the 
Timing  Plan  Data  Tables,   can  be  modified  by  the  MSG  split 
selection  on  the  Programmable  Panel  via  EPUP. 

TPM2  -  This  is  the  beginning  location  of  the  read/write  buffer 
for  the  dial  2  master  timing  plan  table.    The  buffer  is  the  same 
length  as  for  the  dial  1  master  and  is  allocated,   initialized, 
and  modified  in  the  same  manner. 
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3.2.2.6 


TPM3  -  This  is  the  beginning  location  of  the  read /write 
buffer  for  the  dial  3  master  timing  plan  table.      The  buffer 
is  the  same  length  as  for  the  dial  1  master  and  is  allocated, 
initialized,   and  modified  in  the  same  manner. 

TNTP  -  This  is  the  beginning  location  of  the  read /write  buffer 
for  the  next  cycle  planning  plan.     The  contents  of  this  buffer 
is  refreshed  at  the  end  of  each  cycle  with  the  contents  of  the 
TPM1,   TPM2,    or  TPM3  buffers,   whichever  is  consistent  with 
the  dial  selection.     The  contents  of  this  buffer  can  also  be 
modified  by  the  preempt  routines.      The  TNTP  buffer  is  the 
same  length  as  the  TPM  buffer. 

TCTP  -  This  is  the  beginning  location  of  the  read/write 
buffer  for  the  current  cycle  timing  plan.     The  contents  of 
this  buffer  is  refreshed  at  the  end  of  each  timing  cycle  with 
the  contents  of  the  TNTP  buffer  (before  it  is  refreshed)   or, 
in  the  case  of  a  dial  change,    with  the  contents  of  the  appropri- 
ate master  buffer.      The  contents  of  the  TCTP  buffer  can  also 
be  modified  by  the  preempt  routines  during  execution  of  the 
timing  plan.      The  TCTP  buffer  is  the  same  length  as  the 
TPM1  buffer. 

Executive  Data  Base 

EBUF  contains  the  data  explained  in  this  subsection. 

ERTCF       -     Real  time  computation  sequence  compute  flag. 
(  =  1  RTC  sequence  in  process;  =0  RTC  sequence 
completed) 

ETST  -     Synchronization  dwell  timer  that  is   incremented 

by  a  timing  function.     The  timing  plan  routine 
dwells  at  MSG  for  synchronization  in  the  absence 
of  a  preempt  until  the  start  pulse  EPST  occurs 
or  until  this  timer  reaches  the  maximum  dwell 
time. 

ETCY  -     Current  measured  cycle  time  including  all 

modifications. 

ETCY+1      -     Previous  maximum  measured  cycle  time. 

ETCY+2      -     Previous  minimum  measured  cycle  time. 

EPST  -     Start  pulse.     (=0  no  pulse;  ^0,  pulse)    Tested 

by  TSST  during  synchronization  dwell.     Set  and 
reset  by  ESYN. 
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EPDT 


ECMF 


ESYD 


ER123 


ERNO 


ED23 


EDNO 


EDMIT 


EDETT 


-  Not  used. 

-  Command  monitoring  temporary  error  flag 
(=0,   no  error;  ^0,   error)    Used  to  communicate 
command  feedback  error  status  from  ECOM  to 
XSDC. 

-  Synchronization  data  buffer.      Six  values  for 
each  of  the  three  dials  in  the  following  sequence: 


cycle  length 
reset  1 
reset  2 


reset  3 

end  of  start  pulse 

synch  dial  timer 


-  Reset  select  data  after  processing  through  the 
software  filter. 

-  Three  past  values  of  the  reset  select  data. 

-  Dial  select  data  after  processing  through  the 
software  filter. 

-  Three  past  values  of  the  dial  select  data. 

-  Detector  monitoring  interval  timer.      Incremented 
by  ETIM  up  to  the  value  EDETI. 

-  Temporary  storage  for  EDET  during  the  error 
recording  sequences. 


Each  of  the  save  areas  below  contains  the  computational 
environment  as  stored  at  that  event.     The  data  appears  in  the 
following  sequence  in  ESAV,   CSAV,   and  EDSAV: 

ACO,   AC1,  AC2,   AC3 

RALU  flags 

CPU  stack  contents 

Select  flag  state 

ISV  contains  only  the  accumulators  and  the  stack. 
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ESAV 


CSAV 


ISV 


EDSAV 


CTST 


EPD1, 
EPD2, 
EPTJ3 


EPFT 


EP1E, 
EP2E, 
EP3E 


Save  area  for  real  time  clock  interrupts 

Save  area  for  catch- on-the-fly  operation 

Stack  full  save  area 

Disconnect  save  area 

Optional  uses  during  software  development 

Converted  integer  values  for  the  programmable 
panel  thumbwheel  data  for  the  three  timing 
plans.      The  data  is  allocated  in  the  following 
sequence  (0.  1-second  units): 

First  adjustable  interval  length 

Second  adjustable  interval  length 

Maximum  extended  green 

Cycle  length 

Reset  1 

Reset  2 

Reset  3 

Start  pulse  duration 

Maximum  synchronization  dwell  at  MSG 

INT 2  (not  used) 

Sum  of  the  fixed  intervals  in  each  of  the  three 
timing  plans. 

Error  flags  for  the  programmable  panel  thumb- 
wheel switch  data  for  the  three  timing  plans. 


EPDVE       -     Data  validity  error  flag  for  all  programmable 
panel  thumbwheel  switch  data. 
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EPUF  -     Programmable  panel  interval  data  update  flag. 

(^0  update  data  base  at  MSG;  =0  no  update) 

EPCF  -     Computation  flag  in  EPPM  to  control  the 

processing  of  programmable  panel  data  over 
several  RTC  intervals. 

=  0,   no  processing 

=  -1,   input  thumbwheel  switch  data 

=  1,  process  plan  1  data 

=  2,  process  plan  2  data 

=  3,  process  plan  3  data 

=  4,   completion  of  sequence 

EPIR  -     Previous  state  of  input  request  switch  on  the 

programmable  panel. 

SSAD  -     Start  address  for  RAM  test. 

SEAD  -     End  address  for  RAM  test. 


3.2.2.  7 


Error  Buffers 


The  buffers  for  error  data  are  identified  as  BERR,   XERR, 
PERR,   TERR,   EERR,   EPEF1,   EPEF2,   EPEF3.     These 
buffers  are  headed  by  an  error  flag  word.     The  bits  in  the 
error  flag  word  are  assigned  individually  to  error  conditions. 
For  each  error  condition,  there  are  two  full  words  in  the 
error  buffer:    the  first  word  is  the  counter  for  the  number  of 
times  this  error  has  occurred,   and  the  second  word  is  the 
error  value  related  to  the  error  condition. 

Following  these  data  are  the  detector  undercounting  error 
data  for  up  to  3  2  detectors. 

BERR  -     Data  Input  CPC  error  buffer  (no  error  conditions 

assigned). 

XERR  -     Data  Output  CPC  error  buffer. 
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XERRF       -     Error  flags 

Bit  0,   invalid  command  index  for  main  street 

Bit  1,   invalid  command  index  for  cross  street 
PERR  -     Preempt  CPC  error  buffer 

PERRF       -     Error  flags 

Bit  0  -  Arithmetic  overflow  in  VCLAS. 

Bit  1  -  Detector  index  out  of  range  in  VCLAS. 

Bit  2  -  Amplitude  datura  out  of  range. 

Bit  3  -  Time-datum  out  of  range. 

Bit  4  -  Data  out  of  sequence. 

Bit  5  -  Noise. 

Bit  6  -  New  signature  started  during  classi- 
fication data  copy  operation. 

Bit  7  -  Signature  lost  during  copy  operation. 

Bit  8  -  Detector  index  out  of  range  in  PREQ. 

Bit  9  -  Preempt  request  started  for  down- 
stream detector. 

TERR  -     Timing  plan  CPC  error  buffer 

TERRF       -     Error  flag  word.     Individual  bits  are  used  as 
flags.     The  set  condition  (bit  =  1)  indicates 
errors  have  occurred  as  follows: 

Bit  0  -  Dial  select  error.      Bit  0  is  set  if 

bits  4  and  5  of  ED23  are  both  1  during 
the  test  for  a  dial  change  in  TNCY. 
It  is  a  non-fatal  error.     Default  logic 
causes  the  dial  selection  to  remain 
the  same  as  for  the  previous  cycle. 


118 


Bit  1  -  Interval  index  out  of  limits  error. 
Bit  1  is    set  by  the  TNXT  routine  if 
the  current  interval  index  (TIN)  is 
less  than  zero  or  greater  than  a 
maximum  value  (TIMX)  stored  in 
ROM  in  the  Timing  Plan  Data  Table. 
It  is  a  fatal  error  and  causes  TNXT 
to  execute  a  jump  to  the  autodisconnect 
routine  (EADC). 

Bit  2-15  -  Unused. 
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3.3  EXECUTIVE   CPC 

This  computer  program  component  contains  the  executive 
functions  for  the  PBD  software.      These  functions  include 
initialization,   interrupt  processing,   monitoring,  timing, 
scheduling,    self  testing,   synchronization,   status,   programming 
panel,    error  recording,   and  autodis connect. 

3.3.1  Restart  Initialization  Routine  (ERSI) 

3.3.  1.  1  Program  Narrative 

3. 3. 1.  1.  1  Purpose 

This  routine  performs  the  initialization  sequence  at  power  up 
of  the  MCU. 

3.3.1.1.2  Software  Interfaces 

This  routine  is  entered  via  a  jump  through  pointer  at  memory 
location  X'0000,    which  is  reached  by  the  jump  direct  instruc- 
tion at  X'FFFE.     At  initial  power  up,  the  PC  is  forced  to 
X'FFFE  to  start  this  transfer  sequence.      This  routine  calls 
the  following  routines : 

ECCU  -  CCU  initialization 

EMAD  -  RAM  test 

EPAN  -  Programmable  panel 

BRTC  -  Discrete  data  input 

TDIAL  -  Timing  plan  initialization 

XSDC  -  Output  command  formatting 

The  background  computation  cycle  is  entered  by  loading  the 
entry  point  on  the  stack  and  executing  a  return  instruction. 

Table  B-2  is  a  list  of  the  data  fetched  and  the  data  stored  by 
this  routine. 

3.3.1.1.3  Assumptions 

This  program  is  entered  only  at  the  power  up  of  the  MCU. 
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3.3.1.1.4  Solution  Approach 


This  routine  controls  the  sequence  that  initializes  peripheral 
devices  with  appropriate  control  pulses,   initializes  the  CCU, 
performs  the  RAM  test,   clears  processor  status  flags  and 
stack,   initializes  the  free  RAM  entry  point,   zeroes  the  RAM 
data  base,   initializes  the  timing  plan,  programmable  panel 
and  output  command  word,   starts  the  real  time  clock,   and 
initiates  the  background  computation  cycle. 

A  jump  condition  is  tested  just  prior  to  starting  the  RTC  to 
provide  a  pseudo  halt,   which  is  controlled  by  an  external 
switch.    The  status  of  the  MCU  following  initialization  can  then 
be  examined  with  the  CCU. 


3.3.  1.  1.  5  Program  Operation 


The  stack  full  condition  is  tested  immediately  to  preclude  an 
error  on  a  subsequent  subroutine  call.     The  stack  full 
condition  results  in  an  autodisconnect.     Next,  the  RTC  is 
assured  to  be  stopped,  the  RTC  interrupt  pulse  is  reset,   and 
the  general  interrupt  line  is  pulsed.     ECCU  is  called  to 
initialize  the  CCU  RAM  and  servicing  routine.     Status  flag  4 
is  cleared  and  the  initial  RAM  test  is  performed  by  calling 
EMAD.     Status  flags  5,   6,   and  7  are  reserved  for  expansi- 
bility.    The  first  location  in  the  RAM  that  is  free  for  the 
insertion  of  patch  code  and  is  accessed  via  routine  COTF  is 
initialized  with  a  standard  return  instruction.      A  reset  pulse 
is  issued  to  the  conflict  monitor,  the  CPU  stack  is  initialized 
for  the  background  programs,  the  data  base  is  cleared  to 
zeroes  and  then  the  following  data  are  initialized: 

Master  timing  plan  tables 

Minimum  measured  cycle  length 

Programmable  panel  data 

Discrete  input  word 

Timing  plan  duration  tables 

Current  interval  index 

Current  interval  timer 

Output  command  words. 


121 


The  pseudo  halt  sense  switch  is  tested  and  the  program  will 
loop  at  this  instruction  while  the  switch  remains  on.      The 
RTC  is  then  started.     The  background  computations  are 
initiated  and  interrupts  are  enabled  by  the  final  return  instruc- 
tion. 

3.3.1.1.6  Model 

Not  applicable. 
3.3.  1.  1.  7  Date:    July  1975 

3.3.1.1.8  Remarks 

None. 

3.3.  1.  2  Program  Work  Areas 

The  initialization  sequence  controlled  by  this  routine  affects 
every  location  in  RAM  except  the  CCU   RAM.     The  RAM 
address  test  affects  every  location  except  the  data  base  and 
CCU  RAM.     The  entire  data  base  including  the  bus  detector 
signature  data  is  cleared  to  zero.      Data  base  locations  are 
then  initialized  as  appropriate. 

3.3.1.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-3. 

3.3.1.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

3.3.1.5  Output  Data  Formats 

The  output  control  pulses  issued  by  this  routine  are  completely 
defined  by  the  peripheral  device  address  and  function  code. 
The  contents  of  ACO  are  not  used. 

3.3.1.6  Report  Formats 
Not  applicable. 

3.  3.  1.  7  Test  Data 

To  be  determined. 
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Figure  B-3.     Restart  Initialization  Routine  (Executive  CPC) 
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Figure  B-3. 


Restart  Initialization  Routine  (Executive  CPC) 
(Concluded) 
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3.3.1.8  Revisions 

None. 

3.3.2  General  Interrupt  Servicing  Routine  (EGIS) 

3.  3.  2.  1  Program  Narrative 

3.3.2.1.1  Purpose 

This  routine  services  interrupts  on  the  general  interrupt 
line. 

3.  3.  2.  1.  2  Software  Interfaces 

This  routine  is  entered  via  the  jump  through  pointer  instruc- 
tion at  memory  location  X'0001  as  the  general  interrupt 
forces  the  program  counter  to  X'0001.     In  servicing  the  RTC 
interrupt,  the  executive  scheduling  routine,   ESCH,   is  called. 
In  the  event  of  critical  conditions  which  preclude  further 
operation,  the  autodis connect  routine,   EADC,   is  called. 
Table  B-2  is  a  listing  of  the  data  fetched  and  the  data  stored 
by  this  routine. 

3.3.2.1.3  Assumptions 

This  routine  is  entered  only  at  the  general  interrupt. 

In  addition  to  the  stack  full  condition,  the  RTC  is  the  only 
source  of  an  interrupt  on  the  general  interrupt  line. 

The  stack  full  processing  logic  at  ESTK  must  be  within  the 
PC  relative  addressing  range  of  the  stack  full  test  in  ERSI. 

The  RTC  computation  flag  is  assumed  to  be  in  the  first 
location  in  the  executive  data  base  at  EBUF. 

3.  3.  2.  1.  4  Solution  Approach 

The  stack  full  condition  is  tested  for  and  serviced.     A  data 
flag  is  used  to  diagnose  a  clock  error.      Two  words  of  all 
ones  are  loaded  on  the  stack  as  a  precaution  against  a  stack 
full  condition;  if  this  condition  exists,  data  is  lost  from  the 
stack.      A  stack  full  or  clock  error  condition  results  in 
aut  odi  s  c  onne  ct . 
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Program  Operation 

The  stack  full  condition  is  tested  for  immediately  and,   if 
present,    cleared  as  quickly  as  possible,   followed  by  the 
saving  of  the  remainder  of  the  computational  environment 
and  the  stopping  of  the  RTC.      The  autodis connect  routine 
is  then  entered.     In  the  absence  of  the  stack  full  condition, 
the  computational  environment  is  saved  and  the  RTC  interrupt 
servicing  at  ERTC  is  entered.    An  RTC  computation  flag, 
ERTCF,   is  set  and  reset  to  indicate  the  durations  of  the  RTC 
sequence  for  clock  error  diagnosis.     If  this  flag  is  set  when 
the  RTC  interrupt  is  serviced,  the  previous  RTC  sequence  is 
assumed  to  be  incompletely  processed  and  the  clock  error 
processing  is  initiated.      In  the  absence  of  the  clock  error, 
the  RTC  compute  flag  is  set,  the  stack  is  initialized  for  the 
RTC  sequence  and  the  executive  scheduling  routine,   ESCH, 
is  called.     Upon  return,   the  stack  is  cleared,   the  computation 
flag  is  reset,  the  computational  environment  is  restored,   and 
the  final  return  restarts  the  interrupted  background  compu- 
tations. 

3.3.2.1.6  Model 

Not  applicable. 
3.  3.  2.  1.  7  Date:    July  1975 

3.3.2.1.8  Remark^ 

None. 

3.  3.  2.  2  Program  Work  Areas 

The  computational  environment  at  the  interrupt  is  saved  in  the 
RTC  save  area  at  ESAV  or  the  stack  full  save  area  at  ISV,   as 
appropriate. 

Clock  error  data  are  stored  in  the  executive  error  buffer, 
EERR.     The  RTC  computation  flag  is  ERTCF  in  the  executive 
data  base. 

3.  3.  2.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-4. 
3.  3.  2.  4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
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Figure  B-4.     General  Interrupt  Servicing  Routine  (Executive  CPC 
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Figure  B-4.     General  Interrupt  Servicing  Routine  (Executive  CPC)  (Concluded) 
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3.3.2.  5  Input /Output  Data  Formats 

The  output  control  pulse  issued  by  this  routine  to  stop  the  RTC 
is  completely  defined  by  the  peripheral  device  address  and 
function  code.     The  data  in  ACO  is  not  used. 

3.  3.  2.  6  Report  Formats 

Not  applicable. 
3  .  3.  2.  7  Test  Data 

To  be  determined. 
3.3.2.8  Revisions 

None. 
3.3.3  Background  Program  Monitor  Routine  (EBKD) 

3.3.3.1  Program  Narrative 

3.3.3.1.1  Purpose 

This  routine  controls  the  background  computation  cycle. 

3.  3.  3.  1.  2  Software  Interfaces 

This  routine  is  initiated  by  ERSI  at  the  end  of  the  initialization 
sequence.     This  routine  calls  SMAD  to  perform  the  RAM  test 
during  real  time  operation.    This  routine  continues  to  cycle 
through  the  background  sequence  until  an  error  occurs,   at 
which  time,  this  routine  enters  a  terminal  wait  loop.     The 
error  condition  is  communicated  to  the  disconnect  monitor 
routine  via  a  RALU  status  flag. 

3.3.3.1.3  Assumptions 

The  RAM  test  is  made  over  the  unused  memory  from  DEND, 
end  of  the  data  base,  to  X'3BFF  just  prior  to  the  free  RAM 
available  for  on-line  patch  code.      Refer  to  routine  COTF. 

Status  flag  4  is  assumed  to  be  cleared  prior  to  initiation  of 
this  routine  and  is  set  only  by  routine  SMAD  when  a  RAM 
address  error  is  detected. 
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3.3.3.1.4  Solution  Approach 


The  status  flag  is  tested  upon  return  from  SMAD  at  the  no 
error  return  as  a  precaution.    If  the  status  flag  is  set  or  if 
SMAD  makes  the  error  return,,  this  routine  enters  a  terminal 
wait  loop  to  preserve  the  error  data  in  AC 2  and  AC 3  until  the 
disconnect  monitor  in  the   RTC  sequence  can  sense  the  error 
condition  and  initiate  the  autodisconnect. 


3.3.3.  1.  5  Program  Operation 


The  start  and  end  address  of  the  RAM  test  are  stored  in  the 
data  base.     SMAD  is  called.     Errors  tests  are  made  upon 
return.     An  error   results  in  the  terminal  wait  loop.     No 
error  results  in  the  initiation  of  the  background  cycle  again. 

3.3.3.1.6  Model 

Not  applicable. 

3.3.3.1.7  Date:    September  1975 
3.  3.  3.  1.  8  Remarks 

None. 

3.3.3.2  Program  Work  Areas 

The  start  and  end  addresses  for  the  RAM  test  are  stored  in 
the  data  base  locations  SSAD  and  SEAD,   respectively.     At 
the  error  return  from  SMAD,   AC 2  contains  erroneous 
contents  at  the  address  in  AC 3. 

3.3.3.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-5. 

3.3.3.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

3.3.3.5  Input /Output   Data  Formats 
Not  applicable. 

3.3.3.6  Report  Formats 
Not  applicable. 
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Figure  B-5.     Background  Program  Monitor  Routine  (Executive  CPC) 
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3.  3.  3,  7  Test  Data 

To  be  determined. 

3.3.3.8  Revisions 

None. 

3.  3.  4  Clock  Error  Routine  (ECER) 

3.3.4.  1  Program  Narrative 

3.3.4.  1 .  1  Purpose 


This  routine  is  executed  if  the  RTC  computation  sequence  is 
not  completed  before  the  next  RTC  interrupt.  This  program 
records  the  error  and  initiates  an  autodisconnect. 


3.3.4.1.2  Software  Interfaces 


This  routine  is  entered  only  from  the  RTC  interrupt  servicing 
routine  ERTC. 


3.3.4.1.3  Assumptions 


The  RTC  computation  flag  is  set  to  1  during  execution  of  the 
RTC  sequence. 


3.3.4.1.4  Solution  Approach 


The  RTC  computation  flag  is  set  just  prior  to  the  call  to  the 
executive  scheduling  routine  for  the  RTC  sequence,    ESCH, 
and  reset  upon  return.      At  the  beginning  of  the  RTC  interrupt 
servicing,  this  flag  is  tested.     If  the  flag  is  non-zero,  the 
previous  RTC  computation  sequence  was  not  completed  and 
the   clock  error  routine  is  entered. 


3.3.4.1.5  Program  Operation 


The  error  data  is  stored  in  the  executive  error  buffer,    EERR, 
and  the  autodisconnect  routine,   EADC,   is  entered. 


3.3.4.1.6  Model 

Not  applicable. 
3.  3.4.  1.  7  Date:    July  1974 
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3.3.4.  1 


3.3.4.  2 


3.3.4.  3 


3.3.4.4 


3.3.4.  5 


3.3.4.6 


3.3.4.7 


3.3.4, 


Remarks 

None. 

Program  Work  Areas 

The  RTC  compute  flag  is  ERTCF  and  error  data  is  assigned 
to  error  condition  1  in  the  executive  error  buffer,   EERR. 

Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-6. 


REFER  TO  ROUTINE  EGIS  AT  MODULE 
ERTC  FOR  OTHER  FUNCTIONS 
PERFORMED  AT  THE  RTC  ERROR 


NO  RETURN 

Figure  B-6.     Clock  Error  Routine  (Executive  CPC) 
Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

Input /Output  Data  Formats 

Not  applicable. 

Report  Formats 

Not  applicable. 

Test  Data 

To  be  determined. 

Revisions 

None. 
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3.  3.  5  Scheduling  Routine  (ESCH) 

3.  3.  5.  1  Program  Narrative 

3. 3. 5. 1. 1  Purpose 


This  routine  calls  the  primary  subroutine  to  perform  each 
function  in  the  real  time  control  sequence  initiated  at  each 
real  time  clock  interrupt. 


3.  3.  5.  1.  2  Software  Interfaces 


This  routine  is  called  only  by  the  real  time  clock  interrupt 
servicing  routine  portion  of  the  general  interrupt  servicing 
routine,   EGIS.    This  routine  calls  the  following  routines  in 
the  RTC  sequence:    XRTC,   BRTC,   EDIS,   ECOM,   ESYN, 
EMIC,   ETIM,   EDET,  PMON,   TPEX,   XSDC,    ESDW,   and  EPPM. 
Prior  to  this  sequence,   the  catch- on-the-fly  routine,   COTF,   is 
called  conditionally  upon  a  jump  condition  set  by  an  external 
switch. 


3 .  3.  5.  1.  3  Assumptions 


The  output  control  pulse  to  reset  the  RTC  interrupt  is 
completed  before  the  next  instruction. 


3.  3.  b.  1.  4  Solution  Approach 


This  routine  assures  that  interrupts  are  enabled  during  the 
RTC  sequence  such  that  a  clock  error  may  be  detected. 
Capability  is  provided  for  insertion  of  patch  code  prior  to 
the  RTC  sequence  using  a  catch-on-the-fly  routine  that  transfers 
control  to  a  reserved,    programmable  portion  of  read/write 
memory.      In  the  software  development  environment  of  read/ 
write  memory  for  this  program,   the  code  may  be  patched  to 
include  a  loop  that  causes  a  delay  time  following  the  RTC 
sequence.    This  delay  may  be  used  to  time  the  execution  of 
the  RTC  sequence  by  increasing  the  delay  until  a  clock  error 
is  detected. 


3.  3.  5.  1.  5  Program  Operation 


The  RTC  interrupt  pulse  is  reset  and  general  interrupts  are 
enabled.     The  jump  condition  is  tested  for  the  conditional  call 
to  COTF.      The  RTC  sequence  is  then  executed.     If  the  pro- 
gram is  patched  in  a  read /write  memory  environment,   the 
delay  loop  is  then  executed.      The  delay  time  depends  on  the 
loop  counter,   which  is  a  local  data  item  in  this  routine. 
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3.3.5.1.6  Model 

Not  applicable. 
3.3.  5.  1.  7  Date:    July  1975 

3.  3.  5.  1.  8  Remarks 

None. 
3.  3.  5.  2  Program  Work  Areas 

This  routine  sets  the  interrupt  enable  flag  for  the  CPU. 
3.  3.  5.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-7. 
3.  3.  5.  4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

3.3.  5.  5  Output  Data  Format 

The  output  control  pulse  to  reset  the  RTC  interrupt  pulse  is 
completely  defined  by  the  function  code  and  peripheral  device 
address.     The  data  in  ACO  is  not  used. 

3.  3.  5.  6  Report  Formats 

Not  applicable. 

3.3.5.7  Test  Data 

To  be  determined. 

3.3.5.8  Revisions 
None. 

3.3.6  Disconnect  Monitor  Routine  (EDIS) 

This  routine  will  call  the  audodis connect  routine  if  the  CPU 
status  flags  4,    5,   6,   or  7  are  set,   indicating  errors  in  the 
RAM  address  test  and  three  conditions  not  yet  assigned, 
respectively.      This  routine  will  also  initiate  the  autod  is  connect 
if  the  external  disconnect  bit  is  set  in  the  discrete  input  word. 
See  Figure  B-8. 
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Figure  B-7.     Scheduling  Routine  (Executive  CPC) 
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Figure  B-8.     Disconnect  Monitor  Routine  (Executive  CPC) 
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3.3.7  Command  Monitoring  Routine  (ECOM) 

3.  3.  7.  1  Program  Narrative 

3.3.7.1.1  Purpose 

This  routine  monitors  the  signal  display  command  feedback 
from  the  LDU  for  agreement  with  the  output  commands.    The 
watchdog  timer  is  reset  if  the   output  commands  agree  with 
the  feedback  commands. 

3.  3.  7.  1.  2  Software  Interfaces 

This  routine  is  called  only  by  the  executive  scheduling 
routine,   ESCH,  during  each  RTC  interval.     This  routine  calls 
the  routine  to  reset  the  watchdog  timer.     See  Table  B-2  for  a 
listing  of  the  data  fetched  and  the  data  stored  by  this  routine. 

3.3.7.1.3  Assumptions 

Bits  15  and  14  in  the  command  data  words  are  "don't  care"  bits. 

3.3.7.1.4  Solution  Approach 

Except  for  the  "don't  care"  bits,  the  output  command  word  is 
compared  to  the  input  command  register  status  word  for  both 
main  street  and  cross  street  signal  display  commands.     If 
both  commands  are  valid,  the  call  is  made  to  the  routine  to 
reset  the  watchdog  timer.   If  either  command  is  invalid,   error 
flags  are  set  and  error  data  are  recorded.     An  error  flag, 
ECMF,  triggers  a  subsequent  output  of  the  command  word, 
which  may  remove  the  mismatch  condition. 

3.  3.  7.  1.  5  Program  Operation 

The  current  interval  error  flag  is  cleared.      The  main  street 
and  then  the  cross  street  command  comparisons  are  made. 
Error  data  are  recorded  in  the  executive  error  buffer,   EERR. 
The  current  interval  error  flag  is  set  if  either  command  is  in 
error.     If  both  commands  are  valid,  the  routine  XWDT  is 
called  to  output  the  reset  control  pulse  to  the  watchdog  timer. 

3.3.7.1.6  Model 

Not  applicable. 

3.3.7.  1.  7  Date:    July  1975 
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3.3.7.1.8  Remarks 

None. 

3.  3.  7.  2  Program  Work  Areas 

The  output  command  data  are  fetched  from  XOCW1  and  XOCW2; 
the  input  command  register  data  are  fetched  from  BCR1  and 
BCR2.     Hexadecimal  constant,  H3FFF,   is  used  to  mask  off  the 
"don't  care"  bits  15  and  14.      The  current  interval  error  flag 
is  ECMF.      Error  data  are  assigned  to  conditions  1  and  2  in  the 
executive  error  buffer. 

3.  3.  7.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-9. 
3.3.7.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  7.  5  Input /Output  Data  Formats 

Not  applicable. 
3.3.7.6  Report  Formats 

Not  applicable. 
3.3.  7.  7  Test  Data 

To  be  determined. 
3.3.7.8  Revisions 

None. 

3.3.8  Synchronization  Routine  (ESYN) 

3.  3.  8.  1  Program  Narrative 

3.3.8.1.1  Purpose 

This  routine  synchronizes  the  software  synchronization  timer 
for  the  current  timing  plan  with  the  loop  master  controller  by 
means  of  the  reset  pulses  on  the  reset  select  data  lines. 
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Figure  B-9.      Command  Monitoring  Routine  (Executive  CPC) 
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3.3.8.1.2  Software  Interfaces 


This  routine  is  called  only  by  the  executive  scheduling 
routine,   ESCH,   during  each  RTC  interval.     This  routine 
calls  an  auxiliary  routine  ESYA  to  compute  the  base  address 
of  the  synchronization  data.     See  Table  B-2  for  a  listing 
of  the  data  stored  and  the  data  fetched  by  this  routine. 


3.3.8.1.3  Assumptions 


To  maintain  synchronization,   the  cycle  length  set  on  the 
programmable  panel  thumbwheel  switches  must  agree  with 
the  cycle  length  specified  by  the  loop  master  controller. 


3.3.8.1.4  Solution  Approaches 


The  synchronization  timer  is  incremented  to  the  cycle  length. 
At  this  time  the  start  pulse  is  issued  to  the  timing  plan 
execution  routine.    The  start  pulse  duration  is  3  percent  of 
the  cycle  length. 

The  timer  is  incremented  once  each  RTC  interval  unless  the 
reset  line  is  high  when  the  timer  reaches  that  reset  time. 
If  the  reset  line  is  high,  the  timer  is  not  incremented  and 
essentially  dwells  until  a  pulse  (low)  appears  on  the  reset 
line.    Interrupter  reset  pulses  are  not  distinguished  from  the 
master  dial  reset  pulse. 


3.  3.  8.  1.  5  Program  Operation 


The  reset  select  datum  is  tested  for  having  one  or  fewer 
resets  high.     If  one  reset  is  high,   the  synch  dial  timer  is 
compared  to  the  reset  time.      If  the  timer   is  at  the  reset 
time,   the  synch  timer  is  not  incremented.     If  the  synch  timer 
is  not  at  the  reset  time  or  no  reset  is  high,   the   synch  timer 
is  incremented.      The  synch  timer  is  tested  against  the  cycle 
length.      At  end  of  cycle,  the  start  pulse  is  initiated.     The 
synch  timer  is  tested  for  exceeding  3  percent  of  the  cycle 
length  for  ending  the  start  pulse. 


3.3.8.1.6  Model 


The  synch  timer  dwells  at  a  reset  point  in  the  same  manner 
as  an  electromechanical  dial.     However,   as  the  timing  plan 
will  dwell  only  at  the  beginning  of  the  cycle  when  waiting  for 
a  start  pulse,    the   reset  points  may  be  anywhere  within  the 
cycle.      An  electromechanical  dial  is  restricted  as  to  where 
the  resets  may  be  placed. 


142 


3.3.8.1.7  Date:    July  1975 

3.3.8.1.8  Remarks 
None 

3.3.8.2  Program  Work  Areas 

The  reset  select  data  are  bits  1,    2,   and  3  of  ER123.      The 
synchronization  data  are  contained  in  blocks  of  six  for  each 
dial  in  buffer  ESYD.      The  data  are  in  the  following  sequence: 

cycle  length  reset  3 

reset  1  end  of  start  pulse  (3  percent  of  cycle) 

reset  2  synch  dial  timer. 

3.3.8.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-10. 

3.3.8.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  8.  5  Input /Output  Data  Formats 

Not  applicable. 
3.  3.  8.  6  Report  Formats 

Not  applicable. 
3.3.  8.  7  Test  Data 

To  be  determined. 
3.3.8.8  Revisions 

None. 
3.  3.  9  Interconnect  Data  Monitoring  Routine  (EMIC) 

3.  3.  9.  1  Program  Narrative 
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Figure  B-10.    Synchronization  Routine  (Executive  CPC) 
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3.3.9.1.1  Purpose 


This  routine  extracts  the  dial  select  and  the  reset  select  data 
from  the  discrete  input  data  word  and  filters  each  set  of  data 
to  provide  short-term  noise  rejection.     The  source  of  the 
interconnect  data  is  the  loop  master  controller. 


3.3.9.1.2  Software  Interface 


This  routine   is  called  only  by  the  executive  scheduling  routine, 
ESCH,  during  each  RTC  interval.     Table  B-2  is  a  list  of  the 
data  stored  and  the  data  fetched  by  this  routine. 


3.3.9.1.3  Assumptions 


The  dial  select  data  D2,   D3  are  located  in  bits  4  and  5  and 
the  reset  select  data  Rl,  R2,   and  R3  are  in  bits  1,    2,   and  3 
of  the  discrete  input  data  word,   BDIN. 


3.3.9.1.4  Solution  Approach 


Three  past  values  of  each  data  set  are  stored.     If  all  three 
values  are  identical,  the  internal  data  words  available  to 
other  functions  are  updated. 


3.  3.  9.  1.  5  Program  Operation 


The  dial  select  data  bits  are  extracted  and  the  three-element 
data  buffer  is  updated  to  include  the  new  datum.  If  all  three, 
values  agree,  the  datum  is  updated  to  ED23  for  reference  by 
other  functions. 

The  reset  select  data  are  then  extracted,  the  buffer  updated, 
and  if  all  three  values  agree,  the   reset  select  datum,   ER123, 
is  updated. 


3.3.9.1.6  Model 

Not  applicable. 
3.3.  9.  1.  7  Date:    July  1975 

3.3.9.1.8  Remarks 

None. 
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3.3.9.  2  Program  Work  Areas 

New  data  are  extracted  from  the  discrete  input  data  word, 
BDIN,    stored  in  buffers  starting  at  EDNO  and  ERNO  and 
updated  to  the  internal  data  words  ED23  and  ER123.     Hexa- 
decimal constants  H000E  and  H0030  are  used  to  extract  the 
data  bits. 

3.3.9.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-ll. 

3.3.9.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  9.  5  Input  /Output  Data  Formats 

Not  applicable. 
3.  3.  9.  6  Not  applicable. 

3,  3.  9.  7  Test  Data 

To  be  determined. 
3.3.9.8  Revisions 

None. 
3.3.10  Timing  Routine  (ETIM) 

3.  3.  10.  1  Program  Narrative 

3.3.10.1.1  Purpose 

This  routine  increments  timers  for  the  current  cycle  length, 
the  dwell  for  synchronized  start,   and  the  detector  monitoring 
intervals. 

3.3.10.1.2  Software  Interfaces 

This  routine  is  called  only  by  the  executive  scheduling 

routine,   ESCH,   during  each  RTC  interval.     Table  B-2  is 

a  listing  of  the  data  fetched  and  the  data  stored  by  this  routine. 
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Figure  B-ll.     Interconnect  Data  Monitor  Routine  (Executive  CPC) 
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3.3.10.1.3         Assumptions 


Other  software  functions  are  assumed  to  reset  the  timers 
to  zero  at  the  beginning  of  the  appropriate  time  interval. 


3.3.10.1.4         Solution  Approach 


If  the  timing  plan  execution  is  not  in  the  dwell  state  for 
transfer  of  control,  the  cycle  length  and  synch  start  dwell 
times  are  incremented  by  one. 


3.  3.  10.  1.  5        Program  Operation 


If  the  WAIT /Control  bit  is  set  to  the  wait  state,  this  routine 
does  not  increment  the  cycle  length  timer  and  the  wait  for 
synch  start  timer.   The  detector  monitoring  interval  timer 
is  always  incremented  however. 

3.3.10.1.6         Model 

Not  applicable. 
3.3.  10.  1.  7        Date:    July  1975 
3.3.10.1.8        Remarks 

None 

3.3.10.2  Program  Work  Areas 

The  WAIT /CONTROL  bit  is  bit  14  of  the  discrete  input  data 
word,  BDIN.     The  cycle  length  timer  is  ETCY.     The  synchroni- 
zation dwell  timer  is  ETST.      The  detector  monitoring  interval 
timer  is  EDMIT. 

3.3.10.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-12. 
3.  3.  10.  4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  10.  5  Input /Output  Data  Formats 

Not  applicable. 
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Figure  B-12.      Timing  Routine  (Executive  CPC) 
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3.  3.  10.  6  Report  Formats 

Not  applicable. 
3.  3.  10.  7  Test  Data 

To  be  determined. 
3.3.10.8  Revisions 

None 
3.3.11  End  of  Cycle  Routine  (EEOC) 

3.3.11.1  Program  Narrative 

3.3.11.1.1  Purpose 

This  routine  calls  the  programs  to  execute  the  various 
functions  at  the  end  of  the  timing  plan  cycle. 

3.3.11.1.2  Software  Interfaces 

This  routine  is  called  only  by  the  routine,  TNXT,   when  the 
end  of  cycle  condition  is  reached.      This  routine  calls  EPEOC, 
TNCY,   and  ETEOC  to  perform  end  of  cycle  functions  for  the 
Preempt  CPC,  the  Timing  Plan  Execution  CPC  and  the 
Executive  CPC,   respectively. 

3.3.11.1.3  Assumptions 

The  timing  plan  is  at  the  end  of  the  cycle  when  this  routine 
is  called. 


3.3.11.1.4        Solution  Approach 


The  wait  for  synchronized  start  flag  is  first  set  but  may  be 
reset  by  the  routines  called  by  this  routine.   Synchronization 
dwell  is  allowed  only  at  the  beginning  of  the  timing  plan  cycle 
and  may  be  precluded  by  a  preempt  in  progress,   dial  change, 
or  programming  panel  update. 


3.3.  11.  1.  5        Program  Operation 


The  wait  for  synch  start  flag  is   reset  and  then  the  end  of  cycle 
functions  are  executed. 
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Routine  EPEOC  performs  the  functions  for  the  Preempt  CPC. 
If  a  preempt  modification  was  made  during  the  past  cycle, 
synchronization  dwell  is  not  allowed  as  a  return  to  the  equiv- 
alent synch  status  is  guaranteed  at  the  end  of  the  next  cycle. 
Preempt  monitor  index  flags  in  data  buffer,   PMIF,   are  then 
modified  to  indicate  the  current  cycle  of  the  timing  plan  as 
opposed  to  the  next  cycle. 

Routine  TNCY  performs  the  functions  for  the  Timing  Plan 
Execution  CPC  as  documented   elsewhere  herein. 

Finally  ETEOC  is  called  to  perform  the  functions  for  the 
Executive  CPC.      The  timing   plan  cycle  timer  is  tested  against 
the  previous  minimum  and  maximums  and  those  data  are 
updated  as  appropriate.    The  timer  is  then  zeroed  to  start  the 
next  cycle. 

3.3.11.1.6         Model 

Not  applicable. 
3.3.  11.  1.  7         Date:    July  1975 
3.3.11.1.8        Remarks 

None 

3.3.11.2  Program  Work  Areas 

The  preempt  request  flag,   PFREQ,   is  tested  for  preempt 
modification  in  the  past  cycle.   The  wait  for  synch  start  flag, 
TFST,   may  be  reset.    Bit  15  in  the  three  elements  of  PMIF 
are  reset  to  indicate  the  current  cycle.   The  cycle  timer, 
ETCY,   and  maximum  and  minimum  values  are   accessed  and 
ETCY  is  reset  to  zero. 

3.3.11.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-13. 

3.3.11.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.3.  11.  5  Input  /Output  Data  Formats 

Not  applicable. 
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Figure  B-13.     End-of-Cycle  Routine  (Executive  CPC) 
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Figure  B-13.     End-of-Cycle  Routine  (Executive  CPC)  (Concluded) 
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3.3.11.6  Report  Formats  . 
Not  applicable. 

3.3.11.7  Test  Data 

To  be  determined. 

3.3.11.8  Revisions 
None 

3.3.12  Status  Display  Routine  (ESDW) 

3.3.12.1  Program  Narrative 

3.3.12.1.1  Purpose 

This  routine  constructs  the  status  display  word  that  drives 
the  status  lights  on  the  SDU.      The  status  display  word  output 
to  the  SDU  is  performed  by  other  routines. 

3.3.12.1.2  Software  Interfaces 

This  routine  is  called  by  the  executive  scheduling  routine, 
ESCH,  during  each  RTC  interval  and  by  the  autodis connect 
routine,   EADC,   when  a  disconnect  condition  is  determined. 
See  Table  B-2  for  the  data  stored  and  the  data  fetched  by  this 
routine. 

3.3.12.1.3  Assumptions 

The  reset  select  data  are  in  bits  1,    2,   and  3  of  ER123.     The 
dial  select  data  are  in  bits  4  and  5  of  ED23.     All  other  bits  in 
those  data  words  are  assumed  to  be  zeroes.    Any  non-zero 
values  in  the  other  data  tested  will  set  the  corresponding 
status  bit. 


3.3.12.1.4        Solution  Approach 


The  status  display  contains  16  status  lights  that  are  driven 
by  the  16-bit  status  display  word.    Bits  0-5  of  the  display  are 
latching  and  require  manual  reset.     Status  conditions  that  may 
occur  only  once  and  be  corrected  via  auto-restart  are  assigned 
to  those  latching  bits.     The  remaining  bits  are  updated  by  each 
output  of  the  status  display  word. 
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3.3.12.1.5         Program  Operation 


The  interconnect  data  used  internally  are  extracted  and  stored 
with  Rl,   R2,   R3,   D2,   and  D3  in  bits  11  to  15,  respectively. 
The  start  pulse  state  is  stored  in  bit  10;  the  preempt  in  progress 
state  is  stored  in  bit  7.      For  the  duration  of  the  recent  bus 
classification  timer,   VCBT,   bit  6  will  be  on.     Bit  5  is  the 
aggregate  of  all  software  detected  error  conditions  except  de- 
tector under  counting,   which  is  assigned  to  bit  4.      Any  error 
condition  in  each  set  will  turn  on  the  status  light.   Bit  2  displays 
the  CMU  conflict  status.      Bit  1  is  the  disconnect  status  external 
to  the  software.      Bit  0  is  the  software  disconnect  status  and  is 
not  processed  by  this  routine. 

3.3.12.1.6         Model 

Not  applicable. 
3.  3.  12.  1.  7         Date:    July  1975 
3.3.12.1.8         Remarks 

None 

3.  3.  12.  2  Program  Work  Areas 

Status  conditions  are  determined  from  the  following  data: 
ER123,   ED23,   EPST,   PIP,   VCBT,    EERR,   XERR,   BERR, 
TERR,   PERR,   and  BDIN.   They  are  then  stored  temporarily 
in  a  register  and  are  finally  stored  in  the  first  word  of  the 
output  buffer. 

3.3.12.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-14. 

3.3.12.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D„ 
3.  3.  12.  5  Input /Output  Data  Formats 

Not  applicable. 
3.3.12.6  Report  Formats 

Not  applicable. 
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Figure  B-14.      Status  Display  Routine  (Executive  CPC) 
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3.3.12.7  Test  Data 

To  be  determined. 

3.3.12.8  Revisions 
None. 

3.3.13.1  Detector  Monitoring  Routine  (EDET) 

3.3.13  Program  Narrative 

3.3.13.1.1         Purpose 

This  routine  monitors  the  vehicle  counts  for  each  detector 
and  records  undercounting  errors. 

3.  3.  13.  1.  2         Software  Interfaces 

This  routine  is  called  only  by  the  executive  scheduling 
routine,   ESCH,  during  each  RTC  interval.     See  Table  B-2 
for  a  listing  of  the  data  fetched  and  the  data  stored  by  this 
routine. 

3.3.13.1.3         Assumptions  ! 

A  timing  routine  is  assumed  to  increment  the  timer  for  the 
detector  monitoring  interval.     A  maximum  of  32  detectors 
is  implied  in  a  self-test  feature,   although  only  the  actual 
number  of  detectors  in  the  system  are  monitored  for  under- 
counting. 


3.3.13.1.4        Solution  Approach 


At  the  end  of  each  detector  monitoring  interval,  the  vehicle 
counters  for  each  detector  are  tested  and  cleared  to  zero. 
Any  vehicle  counter  not  exceeding  the  minimum  count  results 
in  error  data  recorded  in  the  error   buffer. 


3.3.13.1.5        Program  Operation 


The  interval  timer  is  tested  for  end  of  interval.     At  the  end 
of  the  interval,  the  timer  is  cleared  to  zero  and  the  vehicle 
counters  for  all  detectors  in  the  system  are  tested  and  under- 
count  failures  are  recorded. 
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3.3.13.1.6         Model 

Not  applicable. 
3.  3.  13.  1.  7         Date:    July  1P75 
3.3.13.1.8         Remarks 

None. 

3.3.13.2  Program  Work  Areas 

The  detector  monitoring  interval  timer,    EDMIT,   is  tested  and 
cleared  to  zero.     Vehicle  counters  are  contained  in  array., 
VCVC.     A  temporary  storage  location,    EDETT,   is  used  during 
the  error  recording  process.    Error  data  are  stored  m  both  the 
executive  error  buffer,    EERR,    and  the  detector  error  buffer, 
EDERR. 

Local  data  values  define  the  duration  of  the  detector  monitoring 
interval  and  the  vehicle  count  threshold. 

3.3.13.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-15. 

3.3.13.4  Program  Listing 

Tlie  program  listing  is  presented  in  Appendix  D. 

3.3.13.5  Input /Output  Data  Formats 
Not  applicable. 

3.3.13.6  Report  Formats 
Not  applicable. 

3.  3.  13.  7  Test  Data 

To  be  determined. 

Revisions 

None. 
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Figure  B-15.     Detector  Monitoring  Routine  (Executive  CPC) 
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3.  3.  14  Autodisconnect  Routine  (EADC) 

3.  3.  14.  1  Program  Narrative 

3. 3C 14. 1. 1         Purpose 

This  routine  performs  the  functions  preliminary  to  the  soft- 
ware autodisconnect  response  to  critical  conditions  that 
preclude  further  system  operation. 

3.3.14.1.2  Software  Interfaces 

This  routine  is  called  by  those  routines  that  diagnose  critical 
conditions  precluding  further  system  operation.     The  EADC 
routine  calls  ESDW  to  set  up  the  status  display  word  for  the 
conditions  at  the  autodisconnect.     The  routine  ends  in  a 
terminal  wait  loop  and  never  returns  to  the  calling  program. 

See  Table  B-2  for  a  listing  of  the  data  fetched  and  the  data 
stored  by  this  routine. 

3.3.14.1.3  Assumptions 

This  routine  assumes  that  the  external  disconnect  bit  in  the 
discrete  input  word  is  set  for  autodisconnect  conditions 
external  to  the  software  diagnostic  tests.     If  the  external 
disconnect  bit  is  not  set,  this  routine  assumes  that  a  software 
diagnosed  critical  condition  has  been  sensed. 

3.3.14.1.4  Solution  Approach 

The  computational  environment  at  the  time  of  the  disconnect 
is  saved.     The  status  display  word  is  constructed  and  output 
to  the  SDU,   and  the  program  enters  a  terminal  wait  loop.     The 
terminal  wait  loop  maintains  the  CPU  in  a  running  mode  as 
opposed  to  halted,   while  preserving  the  RAM  data  in  the  status 
at  the  autodisconnect  event. 

3.  3.  14.  1.  5         Program  Operation 

The  accumulators  are  saved,  the  real  time  clock  is  stopped, 
and  the  interrupt  request  is  assured  to  be  reset.      The 
interrupt  enable  flags,   stack  and  select  flag  are  saved.       The 
status  display  word  is  then  constructed  except  for  the  internal 
disconnect  bit.      The  source  of  the  autodisconnect  is  determined 
by  the  state  of  the  external  disconnect  bit  in  the  status  display 
word  as  extracted  from  the  discrete  input  word.      For  an 
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internal  disconnect,  the  output  control  pulse  to  the  transfer 
control  panel  is  issued.       The  status  display  word  is  then 
output  to  the  SDU  and  the  program  enters  the  terminal  wait 
loop. 

3.3.14.1.6         Model 

Not  applicable. 
3.  3.  14.  1.  7         Date:    July  1975 
3.3.14.1.8         Remarks 

None. 

3.3.14.2  Program  Work  Areas 

The  computational  environment  of  register  contents,   RALU 
status  flags,   CPU  control  flags  and  stack  are  saved  in  the 
disconnect  save  area,   EDSAV.     The  status  display  word  is 
constructed  by  ESDW  in  the  same  manner  as  during  the  RTC 
sequence.    The  state  of  the  internal  disconnect  bit  is  determined 
by  this  routine  however. 

3.  3.  14.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-16. 
3.  3.  14.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

3.3.14.5  Output  Data  Formats 

The  format  of  the  status  display  word  is  defined  in  Table  B-8. 
The  status  display  word  output  is  performed  by  this  routine. 
Also,  the  output  control  pulses  issued  by  this  routine  are 
completely  defined  by  the  peripheral  device  address  and 
function  code  and  do  not  rely  on  the  contents  of  Accumulator  0. 

3.3.14.6  Report  Formats 
Not  applicable. 

3.  3.  14.  7  Test  Data 

To  be  determined. 
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Figure  B-16.     Autodis connect  Routine  (Executive  CPC) 
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3.3.14.8  Revisions 

None. 
3.3.15  Program  Narrative 

3.3.15.1.1         Purpose 


This  routine  controls  the  initialization  of  all  data  contingent 
upon  the  programming  panel  settings. 


3.3.15.1.2         Software  Interfaces 


This  routine  is  called  only  by  ERSI  during  the  restart 
initialization  sequence.    This  routine  calls  the  panel  input 
routine  BPANj  the  routines  to  process  the  set  of  data  for 
each  timing  plan  EPP1,   EPP2,   and  EPP3;  the  data  base 
update  routine  EPUP;  the  routines  to  turn  panel  status  lights 
on  and  off  XLON1,  XLOF1,  XLON2,  XLOF2;  the  routine  to 
compute  the  sum  of  the  fixed  intervals,   EPFI;  and,   in  case 
of  fatal  error,  the  error  recording  routine  EREO;  the  reset 
watchdog  timer  routine,   XWDT;  and  the  autodis connect  routine, 
EADC.     Table  B-2  is  a  list  of  the  data  fetched  and  the  data 
stored  by  this  routine. 


3.3.15.1.3  Assumptions 
Not  applicable. 

3.3.15.1.4  Solution  Approach 


This  routine  controls  the  entire  initialization  sequence  of  the 
programming  panel  data.     The  timing  plan  tables  are  checked 
to  assure  that  the  adjustable  interval  durations  are  initially 
zero  as  a  test  on  data  base  consistency.     The  sum  of  the  fixed 
intervals  are  then  computed  and  stored  for  later  use  by  EPP1, 
EPP2,   and  EPP3.     The  data  is  then  processed  for  each  of  the 
three  timing  plans.     An  adjustable  interval  duration  error  or 
a  data  validity  error  during  initialization  is  fatal  and  results 
in  autodis  connect.     The  watchdog  timer  reset  pulse  is  issued 
to  assure  that  the  timer   is  started  for  additional  autodis  connect 
mechanization. 


3.3.15.1.5         Program  Operation 


The  input  routine  is  called.     The  local  error  flags  and  error 
status  lights  are  cleared.     The  sum  of  fixed  intervals  is  com- 
puted and   stored  for  each  plan.      The  adjustable  interval 
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durations  are  tested  for  zero.     The  timing  plan  data  sets  are 
then  processed.      Error  flags  are  then  tested  and  the  panel 
status  lights  are  turned  on  for  any  errors.      For  no  data 
validity  error  in  any  data  set,  the  data  base  is  initialized  and 
the  pending  input  request  light  is  turned  off. 

3.3.15.1.6         Model 

Not  applicable. 
3.3.  15.  1.  7         Date:    July  1975 
3.3.15.1.8        Remarks 

None. 

3.  3.  15.  2  Program  Work  Areas 

The  error  flags  EP1E,   EP2E,   EP3E,   and  EPDVE  are  cleared. 
The  sums  of  fixed  intervals  are  stored  in  EPFT,   and 
relative  locations  of  adjustable  intervals,   TAI1  and  TAI2, 
are  used  to  access  the  adjustable  interval  durations  in  the 
timing  plan  interval  duration  table.      Error  buffers  EPEF1, 
EPEF2,   and  EPEF3  contain  any  error  data. 

3.3.  15.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-17. 
3.3.15.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  15.  5  Input /Output  Data  Formats 

Not  applicable. 

3.3.15.6  Report  Formats 
Not  applicable. 

3.3.15.7  Test  Data 

To  be  determined. 

3.3.15.8  Revisions 
None. 
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3.3.16  Programming  Panel  Real  Time  Monitor  Routine  (EPPM) 

3.  3.  16.  1  Program  Narrative 

3.  3.  16.  1.  1         Purpose 

This  routine  monitors  the  input  request  from  the  panel  and 
controls  the  sequence  of  panel  data  input,   processing  of  data, 
and  indication  of  pending  update  of  data  base  parameters 
determined  by  the  panel  data. 

3.3.16.1.2  Software  Interfaces 

This  routine  is  called  by  the  executive  scheduling  routine, 
ESCH,   during  each  real  time  clock  interval.     This  routine 
calls  the  panel  data  input  routine,   BPAN;  the  routine  to 
turn  panel  status  lights  on  and  off  XLON1,   XLOF1,   XLON2, 
XLOF2;  and  the  timing  plan  data  processing  routines  EPP1, 
EPP2,   and  EPP3.     Table  B-2  is  a  list  of  the  data  fetched 
and  the  data  stored  by  this  routine. 

3.3.16.1.3  Assumptions 

The  input  request  push-button  state  is  assumed  to  be  bit  10 
in  the  programming  panel  discrete  input  word. 

3.  3.  16.  1.  4        Solution  Approach 

The  input  request  push-button  state  is  monitored  for  a  state 
change  from  0  to  1.     This  initiates  the  following  sequence 
over  the  next  four  real  time  clock  intervals:    input  thumbwheel 
switch  data,    process  plan  1  data,   process  plan  2  data,   and 
process  plan  3  data.      The  panel  update  flag  is  set  to  trigger 
data  base  update  at  the  next  end-of-timing-plan-cycle  event. 

The  computational  load  is  spread  over  the  four  real  time 
clock  intervals  to  reduce  the  maximum  overhead  for  this 
nonperiodic  computation  requirement  in  the  real  time  sequence, 

3.3.16.1.5        Program  Operation 

The  input  request  is  monitored  for  a  state  change.    The  change 
from  0  to  1  triggers  the  processing  sequence  discussed  in 
3.3.16.1.4.      For  the  0  state,   the  data  base  update  flag  is 
assured  to  be   reset  to  allow  the  operator  to  cancel  an  input 
request,   for   example,   in  the  event  that  errors  are  diagnosed 
and  error  lights  are  lit  following  the  input  request.     The  input 
request  button  is  push  on/push  off  from  the  operator's  stand- 
point. 
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When  the  processing  sequence  is  initiated,  the  error  flags 
are  cleared  and  the  thumbwheel  data  is  input.     The  compu- 
tation flag  is  set  for  plan  1  processing  and  the  program  exits. 

In  the  next  interval,  the  plan  1  error  light  is  turned  off,  the 
data  processing  error  flag  is  tested,  the  error  light  is  turned 
on  in  the  event  of  an  error,  the  computation  flag  is  set  for 
plan  2  processing  and  the  routine  exits. 

Plan  2  is  processed  in  the  third  interval  and  plan  3  in  the 
fourth  interval.      At  the  end  of  the  sequence,    the  update  flag 
is  set  and  the  computation  flag  is  reset  to  the  null  state.     A 
data  validity  error  precludes  update  of  the  data  base. 

3.3.16.1.6         Model 

Not  applicable. 
3.  3.  16.  1.  7         Date:    July  1975 
3.3.16.1.8        Remarks 

None. 

3.3.16.2  Program  Work  Areas 

The  error  flags  EP1E,   EP2E,   EP3E,   and  EPDVE  are 
cleared.     The  data  base  update  flag  EPUF  is  set  and  cleared. 
Th£   computation  sequence  flag  is  incremented  at  each  phase 
of  the  computation  sequence  and  reset  at  the  end  of  the 
sequence. 

3.  3.  16.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-18. 
3.3.16.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  16.  5  Input /Output  Data  Formats 

Not  applicable. 
3.3.16.6  Report  Formats 

Not  applicable. 
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3.  3.  16.  7  Test  Data 

To  be  determined. 
3.3.16.8  Revisions 

None. 

3.3.  17  Process  Programming  Panel  Plan  1  Routine  (EPP1) 

3.3.17.1  Program  Narrative 

3. 3. 17. 1.  1         Purpose 

This  routine  processes  the  raw  data  input  from  the  plan  1 
thumbwheel  switches.     Data  values  are  converted  from 
binary  code  to  integers,    checked  for  data  validity  (digits  0-9), 
data  reasonableness,    and  data  consistency.     Processed  data 
values  are  stored  in  a  data  base  buffer  for  subsequent  transfer 
to  the  active  portions  of  the  data  base. 

3.3.17.1.2  Software  Interfaces 

This  routine  is  called  by  EPAN  during  restart  initialization 
and  upon  demand  by  EPPM  during  real  time  operation.      This 
routine  calls  the  data  conversion  routines  EPBI2  and  EPBI3; 
the  error  recording  routines   ERE0-ERE12;  and  multiplication 
routine^  EM10  and  EM24.    Table  B-2  is  a  list  of  the  data 
fetched  and  the  data  stored  by  this  routine. 

3.3.17.1.3  Assumptions 

Maximum  synchronization  dwell  time  is  24  percent  of  the 
cycle  length.      The  start  pulse  at  MSG  is  3  percent  of  the  cycle 
length.    Real  time  clock  interval  is  0.  1  seconds.    Thumbwheel 
switch  data  units  except  for  MSG  split  percent  are  in  seconds. 


3.3.17.1.4        Solution  Approach 


The  program  processes  the  data  in  the  following  order:    cycle 
length,   offset  1,   offset  2,   offset  3,   MSG  split  percent,    and 
INT1.     Each  digit  is  tested  for  validity  before  conversion,   and 
each  converted  value  is  tested  for  reasonableness  and  con- 
sistency,  as  appropriate. 
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3.3.17.1.5        Program  Operation 


The  cycle  is  converted  and  tested  against  the  maximum  cycle 
length  parameters  and  the  sum  of  the  fixed  intervals  in  the 
timing  plan.     Out-of-range  values  are  limited.     The  adjustable 
time  (excess  of  cycle  length  over  the  sum  of  the  fixed  inter- 
vals) is  computed  and   stored  temporarily.      The  maximum 
dwell  time  for  synchronization  and  the  start  pulse  duration 
are  computed.      The  offsets  are  converted  and  limited  to  a 
maximum  equal  to  the  cycle  length.    The  reset  time  is  com- 
puted as  the  cycle  length  complement  of  the  offset  time.      The 
MSG  split  percent  is  then  converted  and  the  adjustable  interval 
durations  are  computed.      The  INT1  parameter  is  converted, 
tested  against  a  maximum,   and  converted  to  RTC  units. 

3.3.17.1.6         Model 

Not  applicable. 
3.3.  17.  1.  7         Date:    July  1975 
3.3.17.1.8        Remarks 

None. 

3.  3.  17.  2  Program  Work  Areas 

Raw  input  data  is  fetched  from  the  input  buffer,   BPD1; 
converted  data  are  stored  in  the  buffer,   EPCD1;  computed 
data  base  parameters  are  stored  in  the  buffer,   EPD1;  and 
error  data  are  stored  in  EPEF1.     Error  flags  EP1E  and 
EPDVE  are  set  as  appropriate. 

3.  3.  17.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-19. 
3.  3.  17.  4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  17.  5  Input /Output  Data  Formats 

Not  applicable. 
3.  3.  17.  6  Report  Formats 

Not  applicable. 
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EPP1 


PROCESS  CYCLE  LENGTH 
ERROR  TESTS:    DATA 
VALIDITY,  MINIMUM, 
MAXIMUM.    SAVE 
ADJUSTABLE  TIME.    COMPUTE 
MAX.  DWELL  AND  START  PULSE 


I 


PROCESS  MSG  SPLIT 
ERROR  TEST:  DATA 
VALIDITY.  COMPUTE 
ADJUSTABLE  INTERVALS 


PROCESS  OFFSET  1 
ERROR  TESTS:  DATA 
VALIDITY,. GT.  CYCLE 
LENGTH.  COMPUTE 
RESET. 


PROCESS  INT  1 
ERROR  TESTS:  DATA 
VALIDITY,  MAXIMUM. 
COMPUTE  MAX.  GREEN 
EXTENSION. 


PROCESS  OFFSET  2 
(SAME  AS  OFFSET  1) 


RETURN 


PROCESS  OFFSET  3 
(SAME  AS  OFFSET  1) 


Figure  B-19. 


Process  Programming  Panel  Plan  1  Data 
Routine  (Executive  CPC) 
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3.  3.  17.  7  Test  Data 

To  be  determined. 
3.3.17.8  Revisions 

None. 

3.3.18  Process  Programming  Panel  Plan  2  Routine  (EPP2) 

This  routine  is  identical  to  EPP1  except  for  the  data  buffers 
and  error  flag  locations.      This  routine  references  input 
buffer  BPD2,   converted  data  buffer  EPCD2,   and  processed 
data  buffer  EPD2.     Error  flags  EP2E  and  EPDVE  are  set  as 
appropriate.      See  Figure  B-20. 


EPP2 


I 


(SAME  PROCESSING 
SEQUENCE  AS  IN 
EPP1) 


I 


RETURN 


Figure  B-20.     Process  Programming  Panel  Plan  1  Data 
Routine  (Executive  CPC) 

3.3.19  Process  Programming  Panel  Plan  3  Routine  (EPPE) 

This  routine  is  identical  to  EPP1  except  for  the  data  buffers 
and  error  flag  locations.      This  routine  references  input 
buffer  BPD3,   converted  data  buffer  EPCD3,   and  processed 
data  buffer  EPD3.      Error  flags  EP3E  and  EPDVE  are  set  as 
appropriate.      See  Figure  B-21. 
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EPP3 


(SAME  PROCESSING 
SEQUENCE  AS  IN 
EPP1) 


3.3.  20 


3.  3. 20. 1 
3.  3.  20.  1.  1 


3.3.  20.  1.  2 


Process  Programming  Panel  Plan  3  Data 
Routine  (Executive  CPC) 


Figure  B-21 

Update  Programming  Panel  Data  Routine  (EPUP) 


Program  Narrative 

Purpose 

This  routine  transfers  data  from  the  buffers  for  the 
programming  panel  routines  to  the  locations  in  the  active 
data  base. 

Software  Interfaces 

This  routine  is  called  by  EPAN  during  initialization  and  by 
TNCY  upon  panel  update  during  real  time  operation.     Table 
B-2  is  a  list  of  the  data  stored  and  the  data  fetched  by  this 
routine. 


3.3.20.1.3         Assumptions 


This  routine  uses  assumed  sequences  of  data  in  the  program- 
ming panel  buffers  and  active  data  arrays  to  transfer  data. 
End  of  timing  plan  cycle  is  assumed  in  the  processing  of 
synchronization  parameters.     The  synchronization  data 
blocks  are  assumed  to  be  six  locations  in  length. 


3.3.20.1.4        Solution  Approach 


This  routine  uses  the  assumed  data  sequences  and  address 
pointers  to  transfer  data.     The  synchronization  dial  timer 


176 


is  set  to  the  new  cycle  length  such  that  end  of  cycle  will  be 
recognized  by  the  synchronization  routine  that  is  executed 
subsequent  to  this  routine  at  end  of  timing  plan  cycle. 


3.3.  20.  1.  5         Program  Operation 


The  adjustable  intervals  are  stored  in  the  master  timing  plan 
tables.     Then  the  maximum  synchronization  dwell  parameters 
and  the  maximum  preempt  extensions  are  updated.     Finally, 
the  synchronization  parameters  for  each  timing  plan  are  up- 
dated and  the  synchronization  dial  timers  are  set  to  the  new 
cycle  length. 

3.3.20.1.6         Model 

Not  applicable. 
3.3.  20.  1.  7        Date:    July  1975 
J.  3.  20.  1.8        Remarks 

None. 

3.3.20.2  Program  Work  Areas 

The  new  data  values  are  fetched  from  buffers  EPCD1,   EPCD2, 
and  EPCD3.     Adjustable  interval  durations  are  stored  in  the 
timing  plan  tables  TPM1,   TPM2,   and  TPM3;  maximum 
synchronization  dwell  parameters  are  stored  in  TDWL; 
maximum  preempt  extension  parameters  are  stored  in  PEMAX; 
and  synchronization  parameters  are  stored  in  ESYD  in  blocks 
of  six. 

3.  3.  20.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-22. 
3.3.20.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  20.  5  Input /Output  Data  Formats 

Not  applicable. 
3.3.20.6  Report  Formats 

Not  applicable. 
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UPDATE 
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DATA  FOR 

DIAL  1 
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UPDATE 
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UPDATE 
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UPDATE  CYCLE 
LENGTH 


SET 
SYNCH 
TIMER  TO 
CYCLE  LENGTH 


UPDATE 

START  PULSE 

DURATION 


C RETURN J 


Figure  B-22.     Update  Programming  Panel  Data  Routine  (Executive  CPC) 
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3.  3.  20.  7  Test  Data 

To  be  determined. 
3.3.20.8  Revisions 

None. 
3.  3.  21  Convert  Binary  Coded  Digits  to  Integer  Routine  (EPBI) 

3.3.21.1  Program  Narrative 

3. 3. 21. 1. 1  Purpose 

This  routine  converts  the  binary-coded  digits  input  from  the 
programming  panel  thumbwheel  switches  to  integer  values. 

3.3.21.1.2  Software  Interfaces 

This  routine  is  referenced  via  entry  point  EPBI3  and  EPBI2 
to  convert  three  and  two  digit  values,   respectively  when 
called  from  routines  EPP1,   EPP2,    and  EPP3.      At  entry, 
ACO  contains  the  integer  value. 

3.3.21.1.3  Assumptions 

The  raw  datum  in  ACO  is  assumed  to  contain  4-bit  codes  for 
each  decimal  digit  arranged  as  follows  from  least  to  most 
significant  bits : 

Bits  0-3  Units  digit 

Bits  4-7  Tens  digit 

Bits  8-11  Hundreds  digit 

3.3.21.1.4  Solution  Approach 

Each  four-bit  field  is  as  a  simple  integer  value  for  the 
corresponding  decimal  digit.     Each  value  is  tested  for 
validity  within  the  range  0  to  9  (binary  0000  to  1001).     An 
out-of-range  digit  results  in  an  error   return  to  the  calling 
program. 
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3.3.21.1.5        Program  Operation 


The  digits  are  converted  in  the  following  sequence:    hundreds 
digit,   tens  digit,   units  digit.     Each  four-bit  field  is  extracted 
from  the  raw  datum  and   converted  to  the  integer  value  by- 
means  of  shifting  and  adding.     The  scaling  of  each  digit  is 
implied  by  the  bit  positions  of  the  digit  in  the  raw  datum.     The 
cumulative  converted  value  is  saved  in  AC2.      The  raw  datum 
in  ACO  is  unaltered. 

3.3.21.1.6         Model 

Not  applicable. 
3.  3.  2.1.  1.  7         Date:    July  1975 
3.3.21.1.8         Remarks 

None. 

3.3.21.2  Program  Work  Areas 

The  operations  are  completed  using  only  the  CPU  registers, 
ACO,   AC1  and  AC 2.      Local  data  masks  are  used  for 
extraction  of  four-bit  fields  and  testing  for  valid  validity. 

3.3.21.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-23. 

3.3.21.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

3.3.21.5  Input /Output  Data  Formats 
Not  applicable. 

3.3.21.6  Report  Formats 
Not  applicable. 

3.  3.  21.  7  Test  Data 

To  be  determined. 
3.3.21.8  Revisions 

None. 
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TEMPORARY 

RESULT 
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SHIFT  RIGHT 
2  BITS  (-64) 
AND  ADD  TO 
TEMPORARY 


I 


SHIFT  RIGHT 
1  BIT  (-32) 
AND  ADD  TO 
TEMPORARY 


I 


SHIFT  RIGHT 
3  BITS  (*8) 
AND  ADD  TO 
TEMPORARY 
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4- 


EXTRACT 

SECOND 

DIGIT 

(*16) 


SHIFT  RIGHT 
1  BIT  (*8) 
AND  ADD  TO 
TEMPORARY 


I 


SHIFT  RIGHT 
2  BITS  (*2) 
AND  ADD  TO 

TEMPORARY 


CLEAR 

TEMPORARY 

RESULT 

IN  AC2 


4 C    EPBI2    ) 


I 


Figure  B-23, 


Convert  Binary  Coded  Digits  to  Integer  Routine 
(Executive  CPC) 
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CLEAR 

TEMPORARY 

RESULT 

N  AC2 


ADD  TO 

TEMPORARY  TO  GET 

FINAL  RESULT 


RETURN 
(NO  ERROR) 


© 


RETURN 
(ERROR) 


EPBI1 


Figure  B-23.    Convert  Binary  Coded  Digits  to  Integer  Routine 
(Executive  CPC)  (Continued) 
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3.  3.  22  Routine  to  Multiply  an  Integer  by  10  (EM10) 

This  routine  multiplies  the  integer  value  in  AC1  by  10 
using  shifting  and  adding.  ACO  is  used  for  temporary 
storage. 

The  program  flowchart  is  presented  in  Figure  B-24. 

* 

The  program  listing  is  presented  in  Appendix  D. 

3.  3.  23  Routine  to  Multiply  and  Integer  by  24  (EM24) 

This  routine  multiplies  the   integer  value  in  AC1  by  24  using 
shifting  and  adding.      ACO  is  used  for  temporary  storage. 

The  program  flowchart  is  presented  in  Figure  B-25. 

The  program  listing  is  presented  in  Appendix  D. 

3.  3.  24  Error  Recording  Routines  (ERE0-ERE12) 

3.  3.  24.  1  Program  Narrative 

3.3.24.1.1         Purpose 

These  routines  store  the  error  data  values  in  the  error 
buffers,   set  the  appropriate  error  bit  in  the  error  flag  word 
and  increment  the  error  counter. 

3.  3.  24.  1.  2         Software  Interfaces 

These  routines  are  called  during  initialization  or  during  the 
RTC  sequence  by  routines  that  diagnose  the  error  condition. 
The  entry  point  (EREO  to  ERE12)  implies  the  error  condition 
and  dictates  where  the  error  data  is  stored. 

3.3.24.1.3         Assumptions 

Upon  entry,    AC1  contains  the  error  datum  and  AC3   contains 
the  base  address  of  the  error  buffer.      The  error  buffer  is 
assumed  to  start  with  the  error  flag  word  and  is  followed  by 
pairs  of  locations  for  storing  the  error  datum  and  the  error 
counter  for  each  error  condition. 

3.  3.  24.  1.  4        Solution  Approach 

The  program  contains  thirteen  entry  points  ERE0-ERE12. 
At  each  entry  point,    the  error  condition  is  implicit  such  that 
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EM  10 
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SHIFT  LEFT 

1  BIT  (*2) 

AND  SAVE 

RESULT 


I 


SHIFT  LEFT 
2  BITS  (*8) 


I 


ADD 
RESULTS 
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I 


UPON  ENTRY,  ACI  CONTAINS  THE  INTEGER 


UPON  RETURN,  ACI  CONTAINS  RESULT 


RETURN 


J> 


Figure  B-24.     Routine  to  Multiply  an  Integer  by  10  (Executive  CPC) 
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EM  24 


I 


SHIFT  LEFT 

3  BITS  (*8) 

AND  SAVE 

RESULT 


I 


SHIFT  LEFT 
1  BIT  (*16) 


I 


ADD 
RESULTS 


I 


RETURN 


UPON  ENTRY,  ACI  CONTAINS  THE  INTEGER 


UPON  RETURN,  ACI  CONTAINS  RESULT 


Figure  B-25.     Routine  to  Multiply  an  Integer  by  24  (Executive  CPC) 
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the  appropriate  error  flag  bit  can  be  set  and  the  error  data 
can  be  stored  in  the  appropriate  pair  of  locations  in  the 
error  buffer. 


3.3.24.1.5         Program  Operation 


The  operations  at  each  entry  point  are  identical,  except  for 
the  displacements  for  the  implied  error  condition.  The 
error  datum  in  AC1  is  stored  at  the  appropriate  displacement 
from  the  base  address  of  the  error  buffer  in  AC3.  The  error 
counter  is  then  fetched,  incremented,  and  stored.  The  error 
flag  word  is  fetched,  the  appropriate  error  bit  is  set,  and  the 
flag  word  is  stored. 

3.3.24.1.6  Model 

Not  applicable. 

3.3.24.1.7  Date:    July  1975 

3.3.24.1.8  Remarks 
None. 

3.3.  24.  2  Program  Work  Areas 

Data  is  stored  and  fetched  from  the  error  buffer  whose  base 
address  is  in  AC3  upon  entry  to  this  routine. 

3.  3.  24.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-26. 
3.3.24.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  24.  5  Input  /Output  Data  Formats 

Not  applicable. 
3.  3.  24.  6  Report  Formats 

Not  applicable 
3.3.24.7  Test  Data 

To  be  determined. 
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Figure  B-26.     Error  Recording  Routines  (Executive  CPC) 
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3.3.24c8  Revisions 

None. 

3.3.2  5  Initialize  Computer  Control  Unit  Routine  (ECCU) 

3.  3.  25.  1  Program  Narrative 

3. 3. 25. 1. 1         Purpose 

This  routine  initializes  the  RAM  data  base  for  the  CCU  and 
makes  the   initial  entry  into  the  CCU  servicing  routine. 

3.  3.  25.  1.  2        Software  Interfaces 

This  routine  is  called  only  during  the  initialization  sequence 
from  ERSI.      This  routine  makes  the   initial  entry  to  the  CCU 
servicing  routine.    This  routine  initializes  the  RAM  data  base 
for  the  CCU. 

3.3.25.1.3  Assumptions 

The  CCU  servicing  is  assumed  to  be  located  at  X'EFOO  and 
to  begin  with  the  instruction  value  X'86F7.      The  CCU  data 
base  is  assumed  to  be  located  in  the  48  words  starting  at 
address  X'ECDO. 

3.3.25.1.4  Solution  Approach 

Tests  are  made  prior  to  any  initialization  functions  to  assure 
that  the  CCU  is  in  the  system.     If  the  tests  indicate  that  the 
CCU  is  not  in  the  system,   a  return  to  the  calling  program  is 
taken  immediately. 

3.  3.  2  5.  1.  5        Program  Operaion 

Jump  condition  X'C  is  tested  with  the  BOC  instruction  to  test 
for  the  CCU  in  the  system.   If  the  jump  condition  is  true,  then 
an  additional  test  on  the  CCU  servicing  routine  is  made.     The 
first  instruction  is  accessed  and  compared  to  the  local  data 
value.    If  the  instruction  agrees,  then  initialization  continues. 

The  CCU   RAM  is  first  cleared  to  all  zeroes.     Then  the  state 
word  is  set  to  1  and  the  two  breakpoint  addresses  are  set  to  -1, 
The  return  address  is  initialized  to  the  location  of  the  RTS 
instruction  in  this  routine,  the  PUSH  /PULL  pointer  is  set  to 
the  first  location  in  the  RAM  work  area,   and  ACO  is  set  to  0 
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for  the  initial  display  on  the  CCU.  The  CCU  routine  is  then 
entered  via  a  jump  through  pointer  to  preclude  a  stack  entry 
as  the  return  will  be  made  to  the  address  previously  stored 
in  the  CCU  data  base. 


3.3.25.1.6  Model 

Not  applicable. 

3.3.25.1.7  Date:    September  1975 

3.3.25.1.8  Remarks 


This  routine  must  interface  with  the  CCU  servicing  routine 
that  is  supplied  with  that  device. 

3.3.25.2  Program  Work  Areas 

This  routine  initializes  the  RAM  data  base  provided  for  the 
CCU. 

3.  3.  2  5.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-27. 
3.3.25.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  25.  5  Input /Output  Data  Formats 

Not  applicable. 

3.3.25.6  Report  Formats 
Not  applicable. 

3.3.25.7  Test  Data 

To  be  determined. 

3.3.25.8  Revisions 
.  None. 
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3.  3.  26  Initialization  RAM  Address  Test  Monitor  Routine  (EMAD) 

3.3.  26.  1  Program  Narrative 

3.3.26.1.1         Purpose 

This  routine  monitors  the  RAM  tests  performed  during  the 
initialization  sequence. 

3.  3.  26.  1.  2        Software  Interfaces 

This  routine  is  called  only  by  the  restart  initialization 
routine,   ERSI.    This  routine  calls  SMAD  to  test  each  block 
of  RAM  available  for  testing.    In  the  event   of  error,  the 
autodis connect  routine,   EADC,   is  called.     Hexadecimal 
constants  from  the  base  page  are  referenced  to  establish 
the  start  and  end  addresses  for  the  tests. 

3.3.26.1.3         Assumptions 

The  end  of  the  data  base  is  assumed  to  be  just  prior  to 
ADEND.      The  CCU  RAM  is  assumed  to  be  in  the  range 
X'ECDO  to  ECFF.      The  no  error  return  from  SMAD  is  at 
a  nonstandard  return  displacement  of  1  and  the  error 
return  at  the  standard  displacement  of  0. 


3.3.26.1.4        Solution  Approach 


The  RAM  containing  the  data  base  is  tested  from  just  beyond 
the  data  base  (ADEND)  to  the  end  of  the  available  RAM.     The 
CCU  RAM  is  tested  from  the  beginning  of  the  page  up  to  the 
beginning  of  the  CCU  data  base.     Because  this  program  is 
executed  in  the  initialization  sequence,   an  error  results  in 
an  immediate  call  to  the  autodis  connect  routine. 


3.  3.  26.  1.  5         Program  Operation 


The  RAM  containing  the  data  base  is  tested  over  the  unused 
locations.      The  CCU   RAM  is  then  tested.     An  error  results 
in  autodis  connect. 


3.3.26.1.6  Model 

Not  applicable. 

3.3.26.1.7  Date:    September  1975 
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3.3.26.1.8        Remarks 


Refer  to  routines  EBKD  and  COTF  for  differences  in  the 
RAM  test  during  real  time  operation. 

3.  3.  26.  2  Program  Work  Areas 

This  routine  initializes  the  start  and  end  address  data  for 
the  RAM  address  test  routine  in  data  base  locations  SSAD 
and  SEAD,   respectively. 

3.  3.  26.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-28. 
3.3.26.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  26.  5  Input  /Output  Data  Formats 

Not  applicable. 
3.  3.  26.  6  Report  Formats 

Not  applicable. 
3.  3.  26.  7  Test  Data 

To  be  determined. 
3.3.26.8  Revisions 

None. 

3.  3.  27  RAM  Address  Test  Routine  (SMAD) 

3.  3.  27.  1  Program  Narrative 

3.3.27.1.1         Purpose 

This  routine  performs  a  test  on  a  block  of  consecutive 
addresses  in  RAM. 

3.  3.  27.  1.  2         Software  Interfaces 

This  routine  is  called  by  EMAD  during  initialization  and  is 
called  by  EBKD  during  each  cycle  through  the  background 
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computations.      The  start  and  end  addresses  for  the  test  are 
accessed  in  the  data  base. 


3.3.27.1.3         Assumptions 


The  block  of  addresses  are  assumed  to  be  in  RAM.     The  start 
and  end  addresses  are  assumed  to  be  loaded  into  the  data 
base  prior  to  entry  to  this  routine. 


3.3.27.1.4         Solution  Approach 


Each  location  in  the  RAM  address  block  is  tested.     Two 
consecutive  errors  at  the  same  location  are  required  for 
stopping  the  test  and  taking  the  error  exit.      The  no-error 
condition  is  indicated  by  a  nonstandard  return  with  a  displace- 
ment of  1.     The  error  return  is  indicated  by  the  standard 
return. 


3.  3.  27.  1.  5         Program  Operation 


The  address  value  is  stored  at  each  location  in  the  specified 
block  of  addresses.     The  contents  of  each  location  is  then 
accessed  and  compared  to  the   address.      The  first  mismatch 
at  a  location  results  in  a  retry.     If  the  retry  also  fails,  the 
error   exit  is  taken. 

At  the  error  exit,  the  erroneous  contents  are  loaded  into 
AC2,  J;he  address  remains  in  AC3,   and  CPU  status  flag  4  is 
set. 


3.3.27.1.6  Model 

Not  applicable. 

3.3.27.1.7  Date:    September    1975 

3.3.27.1.8  Remarks 


For  a  RAM  consisting  of  discrete  parts  which  provide  1  bit 
in  each  memory  word  over  some  address  range,  the  address 
at  which  this  test  fails  should  indicate  the  bad  part. 


3.3.27.2  Program  Work  Areas 


The  start  and  end  address  for  the  test  are  found  in  SSAD  and 
SEAD,  respectively.  ACO  is  used  as  the  consecutive  failure 
counter.    CPU  status  flag  4  is  set  for  an  error. 
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3.  3.  27.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-29. 
3.3.27.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  3.  27.  5  Input /Output  Data  Formats 

Not  applicable. 
3.  3.  27.  6  Report  Formats 

Not  applicable. 
3.  3.  27.  7  Test  Data 

To  be  determined. 
3.3.27.8  Revisions 

None. 

3.  3.  28  Catch- on-the- Fly  Routine  (COTF) 

3.  3.  28.  1  Program  Narrative 

3.3.28.1.1         Purpose 

This  routine  provides  a  catch-on-the-fly  capability  for 
programs  executing  in  the  RTC  interrupt  environment. 

3.  3.  28.  1.  2        Software  Interfaces 

This  routine  is  called  by  the  executive  scheduling  routine, 
ESCH,   conditional  upon  the  jump  conditions  X'E  as  tested 
by  the  BOC  instruction.     This  routine  transfers  control  to 
the  first  location  in  free  RAM  where  patch  code  may  be 
entered  via  the  CCU. 

3.3.28.1.3        Assumptions 

The  RTC  is  assumed  to  be  running  at  entry  to  this  routine 
and  is  restarted  prior  to  exit  from  this  routine.      The  RAM 
patch  code  is  assumed  to  make  a  standard  return  to  this 
routine. 
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3.3.28.1.4        Solution  Approach 


The  computational  environment  is  saved,   the  RTC  disabled, 
and  control  transferred  to  the  first  location  in  the  free  RAM. 
Following  return,  the  clock  is  restarted  and  the  environment 
is  restored.     Interrupts  are  not  enabled  or  disabled  by  this 
routine. 


3.3.28.1.5        Program  Operation 


The  accumulators,   RALU  status  flags,   stack  and  select  flag 
are  saved.     The  RTC  is  stopped  and  the  interrupt  pulse 
assured  to  be  reset.      The  transfer  is  made  to  the  free  RAM, 
The  clock  is  then  started  and  the  computational  environment 
restored. 


3.3.28.1.6  Model 

Not  applicable. 

3.3.28.1.7  Date:    July  1975 

3.3.28.1.8  Remarks 


For  COTF  operation  in  a  RAM,  locations  are  reserved  by 
NOP  instructions  for  patching  or  for  the  insertion  of  HALT 
or  SNAP  operations  with  the  DEBUG  routine. 

3.3.28.2  Program  Work  Areas 

The  computational  environment  is  saved  in  the  catch-on-the- 
fly  save  area,   CSAV,   in  the  data  base. 

3.  3.  28.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-30. 

3.3.28.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

3.3.28.5  Output  Data  Formats 

The   output  control  pulses  issued  by  this  routine  are  com- 
pletely defined  by  the  peripheral  device  address  and  function 
code  and  are  not  dependent  upon  the  contents  of  Accumulator  0. 
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3.  3.  28.  6  Report  Formats 

Not  applicable. 

3.3.  28.  7  Test  Data 

To  be  determined. 

3.3.28.8  Revisions 

None. 


199 


3.4  DATA    INPUT   CPC 

This  computer  program  component  contains  the  routines 
that  perform  the  program  controlled  input  from  peripheral 
devices. 

3.4.  1  Data  Input  for  Real  Time  Control  Sequence,  BRTC 

3.  4.  1.  1  Program  Narrative 

3. 4. 1. 1. 1  Purpose 

This  routine  inputs  the  control  bits  from  the  transfer  control 
panel  and  loop  master  controller,   inputs  the  binary  switch 
bits  from  the  programming  panel,   and  inputs  the  signal 
display  command  registers  for  main  street  and  cross  street 
signal  commands. 

3.4.  1.  1.  2  Software  Interfaces 

This  routine  is  called  only  by  the  executive  scheduling 
routine,   ESCH,   during  each  real  time  clock  interval.     Refer 
to  Table  B-*2  for  the  data  fetched  and  the  data  stored  by  this 
routine. 

3.4.1.1.3  Assumptions 

Not  applicable. 

3.4.  1 .  1.4  Solution  Approach 

The  program  sets  up  the  peripheral  device  addresses  in  the 
appropriate  register  and  executes  the  data  input  instruction 
that  contains  the  input  function  code.     Each  datum  is  input 
to  the  MCU  via  Accumulator  0  and  is  stored  in  the  data  input 
portion  of  the  data  base.      BBUF  contains  the  control  bit 
discrete  input  word  and  the  command  registers.     BPPD 
contains  the  programming  panel  switch  word. 

3.  4.  1.  1.  5  Program  Operation 

The  data  items  are  input  to  Accumulator  0  and  are  stored  in 
the  data  base  in  a  straightforward  sequence. 

3.4.1.1.6  Model 

Not  applicable. 
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3.4.  1.  1.  7  Date:    July  1975 

3.4.1.1.8  Remarks 

None. 

3.  4.  1.  2  Program  Work  Areas 

The  discrete  input  word  containing  the  control  bits  from  the 
TCP  and  the  LMC  is  stored  in  BDIN,  the  first  location  in 
BBUF;  the  command  register  for  main  street  is  stored  in 
BCR1,  the  second  location  in  BBUF;  and  the  command  register 
for  cross  street  is  stored  in  BCR2,   the  third  location  in  BBUF, 
The  programming  panel  switch  word  is  stored  in  BBPD. 

3.4.  1.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-31. 
3.4.1.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

3.4.  1.  5  Input  Data  Formats 

The  control  bits  in  the  discrete  input  word  are  defined  in 
Table  B-3. 

The  bits  in  the  command  register  word  for  main  street  are 
defined  in  Table  B-4. 

The  bits  in  the  command  register  word  for    cross  street  are 
defined  in  Table  B-5. 

The  bits  in  the  programming  panel  switch  word  are  defined 
in  Table  B-6. 

3.4.1.6  Report  Formats 

Not  applicable. 
3.4.  1.  7  Test  Data 

To  be  determined. 
3.  4.  1.  8  Revisions 

None. 
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3.4.2  Data  Input  for  Programming  Panel  Thumbwheel  Switches 

Routine  (BPAN) 

3.4.  2.  1  Program  Narrative 

3.4.  2.  1.  1  Purpose 

This  routine  inputs  the  data  words  containing  the  binary  code 
for  the  digits  displayed  on  the  thumbwheel  switches  of  the 
programming  panel.     All  thumbwheel  switch  data  are  input 
during  the  execution  of  this  program. 

3.  4.  2.  1.  2  Software  Interfaces 

This  routine  is  called  by  EPAN  during  the  restart  initialization 
sequence  and  by  EPPM  during  the  RTC  interval  in  which  the 
INPUT  request  pushbutton  on  the  panel  is  first  depressed.     The 
thumbwheel  switch  data  are  input  from  three  peripheral  devices 
PP1U,   PP2U  and  PP3U  and  are  stored  in  the  data  base  arrays 
BPD1,   BPD2,   and  BPD3  for  the  three  dials,   respectively. 
This  routine  calls  BPIN  to  input  the  thumbwheel  data  from  one 
of  the  three  peripheral  devices. 

3.4.2.1.3  Assumptions 

The  raw  data  arrays,   BPD1,   BPD2,   BPD3  are  assumed  to 
directly  follow  BPPD  in  the  data  base.    Each  raw  data  array 
is  assumed  to  be  exactly  7  elements  in  length. 

3.4.2.1.4  Solution  Approach 

The  same  function  code  is  used  to  input  the  corresponding 
parameter  from  each  of  the  three  dials  on  the  programming 
panel.      The  base  address  for  the  first  dial  is  loaded  into  an 
index  register.      The  peripheral  device  is  loaded  into  the 
proper  register,   and  subroutine  BPIN  is  called  to  sequence 
through  the  function  codes,   to  input  the  data  one  by  one,   and 
to  store  each  datum  in  the  data  base.     Between  calls  to  BPIN, 
the  base  address  in  the  data  base  is  incremented  by  the  length 
of  the  raw  data  input  buffer. 

3.4.2.1.5  Program  Operation 

The  data  are  input  to  Accumulator  0  and  stored  in  the  data  base 
one  by  one.      The  thumbwheel  data  is  read  in  for  dial  1,  then 
dial  2,   and  then  dial  3. 
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3.4.2.1.6  Model 

Not  applicable. 
3.4.2.  1.  7  Date:    July  1975 

3.4.2.1.8  Remarks 

None. 

3.4.2.2  Program  Work  Areas 

This  routine  stores  the  thumbwheel  switch  data  in  the 
following  data  base  buffers: 

BPD1  -  Dial  1  data 

BPD2  -  Dial  2  data 

BPD3  -  Dial  3  data 

The  sequence  of  data  in  each  input  buffer  is  listed  in 
Table  B-7. 

3.  4.  2.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-3  2. 

3.4.2.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

3.4.2.5  Input  Data  Formats 

The  formats  for  the  data  words  containing  the  binary 
coded  thumbwheel  digits  are  defined  in  Table  B-ll. 

3.4.2.6  Report  Formats 
Not  applicable. 

3.4.2.7  Test  Data 

To  be  determined. 

3.4.2.8  Revisions 
None. 
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3.5  DATA  OUTPUT  CPC 

This  computer  program  component  contains  the  routines  that 
format  output  data  and  perform  the  program  controlled  output 
to  peripheral  devices.    Some  routines  in  other  CPC's  issue 
output  control  pulses  that  require  no  data  value. 

3.  5.  1  Data  Output  for  Real  Time  Control  Sequence  Routine  (XRTC) 

3.  5.  1.  1  Program  Narrative 

3.5.1.1.1  Purpose 

This  routine  outputs  the  main  street  and  cross  street 
command  words  to  the  LDU  to  drive  the  signal  lights  and 
outputs  the  status  word  to  the  SDU  to  drive  the  status  display 
lights. 

3.  5.  1.  1.  2  Software  Interfaces 

This  routine  is  called  only  by  the  executive  scheduling 
routine,  ESCH,  during  each  real  time  clock  interval.      Refer 
to  Table  B-2  for  the  data  fetched  and  the  data  stored  by  this 
routine. 

3.5.1.1.3  Assumptions 

The  status  display  output  word  and  the  main  street  and  cross 
street  command  output  words  are  fetched  from  the  first, 
second,  and  third  locations,  respectively,  in  the  XBUF  array 
in  the  data  base. 

3.5.1.1.4  Solution  Approach  i 

The  base  address  of  XBUF  is  loaded  into  an  index  register 
for  addressing  the  output  words.     The  program  then  sets  up 
the  peripheral  device  address  for  the  LDU  and  outputs  the 
main  street  and  cross  street  command  output  words.     The 
peripheral  device  address  for  the  SDU  is  then  set  up  and  the 
status  display  word  is  output. 

3.  5.  1.  1.  5  Program  Operation 

The  data  items  are  loaded  from  the  data  base  into  Accumu- 
lator 0  and  then  are  output  to  the  appropriate  peripheral 
device  in  a  straightforward  sequence. 
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3.5.1.1.6  Model 

Not  applicable. 
3.  5.  1.  1.  7  Date:    July,    1975 

3.5.1.1.8  Remarks 

None. 

3.  5.  1.  2  Program  Work  Areas 

The  output  words  are  fetched  from  the  XBUF  array  in  the 
data  base. 

3.5.1.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-33. 
3.  5.  1.  4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

3.  5.  1.  5  Output  Data  Formats 

The  formats  of  the  main  street  and  cross  street  output 
command  words  are  defined  in  Tables  B-9  and  B-10 
respectively. 

The  format   of  the  status  display  word  is  defined  in 
Table  B-8. 

3.  5.  1.  6  Report  Formats 

Not  applicable. 
3.  5.  1.  7  Test  Data 

To  be  determined. 
3.  5.  1.  8  Revisions 

None. 
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3.  5.  2  Reset  Watchdog  Timer  Routine  (XWDT) 

3. 5. 2. 1  Purpose 

This  routine  issues  the  control  pulse  to  reset  the  watchdog 
timer  in  the  SDMU. 

3.  5.  2.  1.  2  Software  Interfaces 

This  routine  is  called  only  by  the  command  monitoring 
routine,   ECOM,  upon  satisfaction  of  the  command 
monitoring  conditions. 

3.5.2.1.3  Assumptions 

None. 

3.  5.  2.  1.  4  Solution  Approach 

The  peripheral  device  address  for  the  watchdog  timer  is  set 
up  and  the   output  instruction  with  the  reset  control  pulse 
function  code  is  executed. 

3.5.2.1.5  Program  Operation 
Refer  to  program  listing. 

3.5.2.1.6  Model 

Not  applicable. 
3.  5.2.  1.  7  Date:    July,    1975 

3.5.2.1.8  Remarks 

None. 

3.5.2.2  Program  Work  Areas 
None. 

3.  5.  2.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-34. 
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Figure  B-34.     Reset   vVatehdog  Timer 
Routine  (Data  Output 
CPC) 

Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

Output  Data  Formats 

The  watchdog  timer  peripheral  device  responds  to  the  device 
address /function  code  without  regard  to  the  data  contained  in 
Accumulator  0. 

Report  Formats. 

Not  applicable. 

Test  Data 

To  be  determined. 

Revisions 

None. 
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3.  5.  3  Format  of  the  Signal  Display  Output  Command  Words 

Routine  (XSDC) 

3.  5.  3.  1  Program.  Narrative 

3.  5.3.  1.  1  Purpose 

This  routine  constructs  the  output  command  words  for  the 
signal  display  on  main  street  and  cross  street.     The  update 
bits  in  the  command  words  are  set  or  reset  as  appropriate. 

3.  5.  3.  1.  2  Software  Interfaces 

This  routine  is  called  by  the  executive  scheduling  routine, 
ESCH,   during  each  real  time  clock  interval  following 
execution  of  the  timing  plan  execution  routine,   TPEX.    The 
command  index  word,   TCIWC,   contains  the  indices  for  both 
commands.    The  executive  error  flag  for  command  feedback 
is  tested.      Command  index  errors  are  recorded  in  the  Data 
Output  CPC  error  buffer,  XERR. 

3.5.3.1.3  Assumptions 

The  main  street  command  word  is  output  prior  to  the  cross 
street  command  words. 

3.5.3.1.4  Solution  Approach 

A  command  format  table  contains  the  bit  patterns  for  the 
commands  to  be  issued  to  main  street  or  cross  street.     The 
table  is  located  in  PROM.     The  command  index  word  specified 
by  the  Timing  Plan  Execution  CPC  contains  the  indices  for 
both  main  street  and  cross  street  command  formats.     Bit  15 
in  the  output  command  word  is  the  update  bit  which,    when  set, 
causes  parallel  update  of  all  circuit  driving  bits  for  both  main 
street  and   cross  street  from  the  output  registers  to  the 
command  registers  in  the  LDU. 

3.  5.  3.  1.  5  Program  Operations 

The  command  index  word  is  first  tested  for  a  new  command 
issued  by  the  Timing  Plan  Execution  CPC  at  the  beginning  of 
a  new  interval.     For  a  new  command,  the  output  command 
words  are  formatted  and  the  update  bit  is  set  in  the  cross 
street  command  word.      In  the  absence  of  a  new  command, 
the  error  flags  for  command  feedback  are  tested  for  an  error 
condition.      If  an  error  has  occurred,  the  previous  command 
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words  with  the  update  bit  set  in  the  cross  street  command 
shall  be  formatted  to  update  the  command  registers  and  to 
clear  a  one -shot  command  error.     In  the  absence  of  a  new 
command  and  command  feedback  error,   the  update  bits  are 
cleared  in  the  output  command  words.     As  each  command 
word  is  formatted,   the  command  index  is  checked  against  the 
extent  of  the  command  format  table.     The  command  indices 
refer  to  the  location  in  the  table  of  command  formats. 

3.5.3.1.6  Model 

Not  applicable. 
3.  5.  3.  1.  7  Date:    July,    1975 

3.5.3.1.8  Remarks 

None. 

3.  5.  3.  2  Program  Work  Areas 

The  feedback  command  error  for  the  current  cycle  is  ECMF. 
Non-zero  value  indicates  an  error.     Command  index  error 
data  is  stored  in  the  XERR  buffer.     The  new  command  index 
word  is  TCIWC.     The  new  command  index  word  is  copied  to 
XCIWC  (current  command)  and  XCIWC  is  copied  to  XCIWP 
(previous  command)  at  the   start  of  each  new  command 
intervaL     The  command  format  table  is  XCFT. 

3.  5.  3.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-35. 
3.  5.  3.  4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  5.3.  5  Output  Data  Formats 

Not  applicable. 
3.5.3.6  Report  Formats 

Not  applicable. 
3.  5.  3.  7  Test  Data 

To  be  determined. 
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Format  Signal  Display  Output  Command  Words 
Routine  (Data  Output  CPC)  (Concluded) 
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3.  5.  3.  8  Revisions 

None. 

3.  5.4  Turn  Programming  Panel  Status  Lights  On  and  Off 

Routines  (XLON1,    XLOF1,   XLON2,    XLOF2) 

3.  5.4.  1  Program  Narrative 

3  .  5.  4.  1.  1  Purpose 

This  routine  issues  the  output  control  pulses  to  the  status 
lights  on  the  programming  panel. 

3.  5.4.  1.  2  Software  Interfaces 

This  routine  is  entered  at  one  of  the  four  entry  points  for  the 
single  purpose  of  turning  a  status  light  ON  or  OFF.    Calls 
are  made  by  EPAN  during  initialization,   by  EPPM  during  real 
time  operation,   and  by  TNCY  at  update  of  the  programming 
panel  data. 


3.5.4.1.3  Assumptions 


The  peripheral  device  address  is  set  up  by  the  calling 
routine. 


3.5.4.1.4  Solution  Approach 


The  peripheral  device  address  is  loaded  into  the  appropriate 
register  by  the  calling  routine.      The  data  register  is  cleared 
and  the  output  instruction  with  the  appropriate  function  code 
is  executed.     The  program  can  then  then  be  used  for  all 
peripheral  devices  constituting  the  programming  panel. 


3.  5.4.  1.  5  Program  Operation 


Each  entry  point  results  in  the  same  program  sequence 
except  for  the  function  code.     Refer  to  the  program  listing. 


3.5.4.1.6  Model 

Not  applicable. 

3.5.4.1.7  Date:    July,    1975 
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3.  5.  4.  1.  8  Remarks 

None. 
3.  5.4.  2  Program  Work  Areas 

None. 
3.  5.  4.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-36. 
3.  5.  4,  4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  5.4.  5  Output  Data  Format 

Not  applicable. 
3.  5.4.  6  Report  Formats 

Not  applicable. 
3.5.4.7  Test  Data 

To  be  determined. 
3.  5.  4.  8  Revisions 

None. 
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3.6  TIMING   PLAN   EXECUTION   CPC 

The  routines  in  the  timing  plan  execution  computer  program 
component  perform  the  functions  of  timing  the  sequence  of 
intervals  in  the  timing  plan,   specifying  the  signal  display 
commands  to  the   output  routine,  transferring  from  one  plan 
to  another,  dwelling  for  synchronization  with  the  loop  master 
controller  and  dwelling  for  transfer  of  control  to  and  from 
the  local  controller.      Data  from  the  read /write  memory  are 
accessed  via  address  pointers  in  the  base  page  of  memory. 
Local  data  constants  are  stored  in  the  read  only  memory  with 
the  programs  in  the  CPC.     Refer  to  Table  B-2  for  the  data 
items  set  and  referenced  by  the  programs  in  the  timing  plan 
execution  CPC. 

The  timing  plan  is  represented  by  two  parallel  tables,  the 
interval  durations,   and  the  signal  display  command  indices 
for  main  street  and  cross  street. 

3.6.1  Timing  Plan  Execution  Monitor  Routine  (TPEX) 

3.6.  1.  1  Program  Narrative 

3.6.1.1.1  Purpose 

This  routine  times  the  sequence  of  intervals  in  the  timing 
plan  and  ^controls  dwell  for  synchronization  with  the  loop 
master  controller  and  dwell  for  transfer  of  control  to  and 
from  the  local  controller.     TPEX  indirectly  controls  signal 
displays,   dial  changes,   and  synchronization  via  calls  to 
subordinate  routines. 

3.6.1.1.2  Software  Interfaces 

The  timing  plan  execution  monitor  routine,   TPEX,   is  called 
only  by  the  executive  scheduling  routine,   ESCH,   during  each 
real  time  clock  interval.     TPEX  calls  the  timing  plan 
synchronized  start  routine,   TSST,   at  each  real  time  clock 
interval  during  the  first  timing  plan  interval  (MSG).     TPEX 
calls  the  next  interval  routine,   TNXT,   at  the  end  of  each 
timing  plan  interval. 

3.6.1.1.3  Assumptions 

The  timing  plan  interval  data  is  valued  in  units  of  the  0.  1- 
second  real  time  clock  interval.    The  timing  plan  begins 
with  the  first  interval  in  the  main  street  green  sequence  and 
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is  currently  limited  to  twenty  intervals.     The  end  of  the  timing 
plan  is  followed  by  an  interval  with  a  negative  duration.     The 
intervals  are  timed  sequentially.     No  intervals  are  skipped. 
Zero  duration  intervals  are  permitted. 

A  bus  preempt  in  progress  precludes  a  dial  transfer  (change 
of  timing  plan)  and  precludes  synchronization  dwell. 
Synchronization  dwell  is  allowed  only  at  the  beginning  of  the 
timing  plan.      Maximum  synchronization  dwell  is  25  percent 
of  the  cycle  length. 

Three  timing  plans  are  available.     All  timing  plans  have  the 
same  structure  and  sequence  of  signal  displays.     All  fixed 
interval  durations  are  identical  for  the  three  timing  plans. 


3.6.1.1.4  Solution  Approach 


The  timing  plan  is  represented  by  two  parallel  tables,  the 
interval  durations  and  the  signal  display  command  indices 
for  main  street  and  cross  street.     At  the  beginning  of  an 
interval,  the  current  interval  timer,   TINT,   is  initialized  to 
the  interval  duration  and  the  command  index  word  is  trans- 
ferred to  the  output  routine  via  the  data  base.     These 
operations  are  done  by  routines  subordinate  to  TPEX.     The 
timing  plan  is  initialized  to  the  transfer  hold  interval  and 
dwells  there  until  the  discrete  input  changes  from  the   WAIT 
state  to  the  CONTROL  state.     At  each  pass  through  the 
transfer  hold  interval,   the  wait  bit  of  the  discrete  input  word 
is  tested.      If  the  wait  state  is  present,   timing  plan  execution 
will  dwell  until  the  state  changes. 

Timing  plan  interval  duration  tables  are  maintained  for  both 
the  current  and  the  next  cycle  of  the  timing  plan  to  incorporate 
the  bus  preempt  modification  capability.     The  preempt 
functions  may  modify  interval  durations  in  one  or  both  of  the 
timing  plan  tables. 


3.6.1.1.5  Program  Operation 


The  timing  plan  execution  routine  (TPEX)  checks  to  see  if  the 
current  interval  is  the  transfer  hold  interval.     If  it  is,   and  the 
wait  bit  of  the  discrete  input  word  is  set,  the  command  index 
word  is  copied  into  the  current  command  index  word  buffer 
(TCIWC)  and  control  is  returned  to  the  executive  scheduler. 
Otherwise,  TPEX  checks  if  the  current  interval  is  the  first 
interval  of  the  MSG.     If  it  is,  the  synchronized  start  routine 
(TSST)  is  called.     Otherwise,   the  time  remaining  in  the  timing 
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interval  is  decremented.  If  the  time  remaining  is  zero,  the 
next  interval  routine  (TNXT)  is  called.  Otherwise  control  is 
returned  to  the  executive  scheduler. 


3.6.1.1.6  Model 

Not  applicable. 

3.6.1.1.7  Date  and  Programmer 
July  1975,  N.G.   Planer 

3.6.1.1.8  Remarks 
None. 

3.6.  1.  2  Program  Work  Areas 


The  switches,   counters,   accumulators,   and  hold  areas 
referenced  or  altered  by  TPEX  are  defined  in  Section  3.  2.  2 
or  3.6.6.     Table  B-2  is  a  list  of  the  data  stored  and  the  data 
fetched  by  this  routine. 


3.6.1.2.1  Switches 


BDIN  -  The  discrete  input  word  is  referenced  through  a 
pointer,   ABDIN,   in  the  base  page  to  test  the  state  of  bit  14, 
the  transfer  hold  bit. 

3.6.  1.  2.  2  Counters  and  Accumulators 

TIN  -  The  current  timing  interval  index,  TIN,   is  referenced 
through  a  pointer,   ATIN,   in  the  base  page. 

TINT  -  The  current  interval  timer,  TINT,  is  referenced 
through  a  pointer,  ATINT,  in  the  base  page,  then  altered 
(decremented),   and  finally  referenced  again. 

3.6.1.2.3  Hold  Areas,   Buffers 

TCIWC  -  The  current  command  index  word  buffer  is  set  via 
a  pointer,  ATCIWC,  in  the  base  page  in  the  case  of  transfer 
hold. 

THI  -  The  transfer  hold  interval  index  is  referenced  via  a 
pointer,   ATHI,   in  the  base  page. 
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TCIW  -  The  command  index  word  table  is  referenced  via  a 
pointer,   ATCIWC,   in  the  base  page. 

3.  6.  1.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-37. 
3.6.1.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.6.  1.  5  Input  Data  Formats 

Not  applicable. 
3.6.1.6  Report  Formats 

Not  applicable. 
3.6.  1.  7  Test  Data 

To  be  determined. 
3.6.1.8  Revisions 

None. 

3.6.2  Synchronized  Start  Routine  (TSST) 

3.  6.  2.  1  Program  Narrative 

3.6.2.1.1  Purpose 

This  routine  causes  timing  plan  execution  to  dwell  in  the  first 
interval  of  the  Main  Street  Green  (MSG)  sequence  until 
synchronization  with  the  loop  master  controller  can  be 
achieved  or  until  a  maximum  dwell  has  been  reached.     It 
also  sets  a  flag  that  communicates  to  other  CPC's  that  timing 
has  been  released  from  synchronization  dwell. 

3.6.  2.  1.  2  Software  Interfaces 

TSST  is  called  by  TPEX  during  each  real  time  clock  interval 
during  the  first  interval  in  the  MSG  sequence. 

3.6.2.1.3  Assumptions 

Refer  to  the  assumption  for  routine  TPEX. 
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3.6.2.1.4  Solution  Approach 


TSST  references  a  flag  (TFST)  indicating  whether  synchroni- 
zation with  the  loop  master  controller  is  desired.      If  the  value 
of  TFST  is  less  than  1,   bit  15  is  set  (negative  value)  as  an 
indication  that  timing  of  the  MSG  sequence  has  begun.     If  the 
value  of  the  flag  is  1,   a  timer  for  maximum  dwell  is  tested. 
If  maximum  dwell  has  been  exceeded,   bit  15  is  set.     The  start 
pulse  EPST,   is  tested  if  the  maximum  dwell  has  not  been 
exceeded.     If  EPST  has  a  value  of  1,   the  start  pulse  is 
present  and  bit  15  of  TFST  is  set.     If  EPST  is  zero,   dwell 
continues  via  a  return  to  the  Executive  Scheduler  routine 
through  TPEX. 


3.  6.  2.  1.  5  Program  Operation 


The  synchronized  start  routine  sets  the  release  bit  (TFST, 
bit  15)  if  the  "wait  for  synchronized  start"  flag  (TFST,   bit  0) 
is  not  set,   if  the  "wait  for  synchronized  start'    flag  is  set  and 
the  dwell  timer  (ETST)  has  exceeded  the  maximum  dwell  for 
the  appropriate  dial  (TDWL),   or  if  the  wait  for  start  flag  is 
set  and  the  start  pulse  is  present  (EPST  =  1).     If  the  release 
bit  has  been  set  by  TSST,  timing  is  started  or  continued.      If 
the  release  bit  has  not  been  set,  timing  is  delayed  for  one 
RTC  interval  (0.  1  sec). 


3.6.2.1.6  Model 

Not  applicable. 

3.  6.  2.  1.  7  Date  and  Programmer 

July  1975,   N.  G.   Planer 

3.6.2.1.8  Remarks 

None. 

3.  6.  2.  2  Program  Work  Areas 


The  switches,   counters,   accumulators  and  hold  areas 
referenced  or  altered  by  TSST  are  defined  in  Section  3.  2.  2 
or  3.6.6.     Table  B-2  is  a  list  of  the  data  stored  and  the  data 
fetched  by  this  routine. 
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3.6.2.2.1  Switches 


TFST  -  The  wait  for  synchronized  start  flag  is  referenced 
and  set  through  a  pointer,   ATFST,   in  the  base  page. 

TCDS  -  The  current  dial  selection  indicator  is  referenced 
by  TSST  through  a  pointer,   ATCDS,   in  the  base  page. 

EPST  -  The  start  pulse  indicator  is  referenced  via  a  pointer, 
AEPST,   in  the  base  page. 

3.  6.  2.  2.  2  Counters  and  Accumulators 

ETST  -  The  dwell  timer  is  referenced  via  a  pointer,  AETST, 
in  the  base  page. 

3.6.2.2.3  Hold  Areas,   Buffers 

TDWL  -  The  maximum  dwell  buffer  is  referenced  via  a 
pointer,  ATDWL,   in  the  base  page. 

3.  6.  2.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-38. 
3.6.2.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  6.  2.  5  Input  Data  Formats 

Not  applicable. 
3.6.2.6  Report  Formats 

Not  applicable. 
3.6.  2.  7  Test  Data 

To  be  determined. 
3.6.2.8  Revisions 

None. 
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3.6.3  Initiate  Next  Interval  Routine  (TNXT) 

3.6.3.1  Program  Narrative 

3.6.3.1.1  Purpose 

This  routine  initiates  the  next  interval  in  the  timing  plan  by 
advancing  the  timing  interval  index  at  the  end  of  each  timing 
interval,   initializing  the  current  interval  timer,   and  copying 
the  appropriate  command  index  word  into  the  current  command 
buffer.     TNXT  determines  when  the  end  of  cycle  occurs.     It 
also  tests  the  timing  interval  index  for  validity  and  causes  an 
error  exit  if  the  index  is  out  of  limits. 

3.6.3.1.2  Software  Interfaces 

TNXT  is  called  only  by  the  timing  plan  execution  monitor, 
TPEX,   at  the  end  of  each  timing  interval.     TNXT  calls  the 
executive  end  of  cycle  routine,   EEOC,   at  the  end  of  each 
timing  plan  cycle. 

3.6.3.1.3  Assumptions 

Refer  to  the  assumptions  for  routine  TPEX. 

3.6.3.1.4  Solution  Approach 

This  routine  increments  the  current  interval  index,   initializes 
the  current  interval  timer,   and  copies  the  command  index 
word  for  the  new  interval  into  the  current  command  buffer.     If 
the   new  interval  length  is  less  than  zero,   end  of  cycle  is 
signaled  and  the  end  of  cycle  routine  is  called.     If  the  new 
interval  length  is  zero,   a  branch  to  the  beginning  of  TNXT  is 
executed,   except  in  the  case  of  the  transfer  hold  interval. 
The  timing  plan  will  dwell  in  a  zero  or  non-zero  transfer  hold 
interval  if  the  control  bit  is  in  the  WAIT  state. 

3.  6.  3.  1.  5  Program  Operation 

The  next  timing  plan  interval  routine  (TNXT)  increments  the 
current  interval  index  (TIN)  and  tests  if  it  is  out  of  limits. 
If  it  is  out  of  limits,  the  autodisconnect  routine  (EADC)  is 
called.     Otherwise,  the  length  of  the  new  interval  is  tested. 
If  it  is  less  than  zero,  the  index  (TIN)  is  zeroed  and  the  end 
of  cycle  routine  (EEOC)  is  called.      If  the  interval  length  is 
zero,   and  transfer  hold  mode  is  not  indicated,  the  index  (TIN) 
is  incremented  again  via  a  jump  to  the  entry  point  for  TNXT. 
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If  transfer  hold  is  indicated,  the  current  interval  timer 
(TINT)  is  initialized  and  the  new  command  index  word  is 
copied  into  the  buffer  (TCIWC). 


3.6.3.1.6  Model 

Not  applicable. 

3.6.3.1.7  Date  and  Programmer 
July  1975,  NG  Planer 

3.6.3.1.8  Remarks 
None. 

3.6.3.2  Program  Work  Areas 


The  switches,   counters,   accumulators,   and  hold  areas 
referenced  or  altered  by  TNXT  are  defined  in  Section  3.  2.  2 
or  3.6.6.     Table  B-2  is  a  listing  of  the  data  stored  and  data 
fetched  by  this  routine. 


3.6.3.2.1  Switches 


BDIN  -  The  discrete  input  word  is  referenced  via  a  pointer, 
ABDIN,   in  the  base  page. 

TERRF  -  The  error  flag  word.     Bit  1  is  set  by  TNXT  if  the 
interval  index  is  out  of  limits. 


3.  6.  3.  2.  2  Counters  and  Accumulators 


TIN  -  The  current  timing  interval  index  is  referenced  and 
altered  through  a  pointer,   ATIN,   in  the  base  page. 

TINT  -  The  current  interval  timer,   TINT,   is  referenced  and 
altered  through  a  pointer,  ATINT,    in  the  base  page. 

TCIW  -  The  command  index  word  table  is  referenced  via  a 
pointer,   ATCIW,   in  the  base  page. 

TCIWC  -  The  current  command  index  word  is  altered  by 
TNXT  via  a  pointer,   ATCIWC,   in  the  base  page. 

THI  -  The  transfer  hold  interval  index  is  referenced  by  TNXT 
via  a  pointer,    ATHI,   in  the  base  page. 
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TIMX  -  The  maximum  value  for  the  current  interval  index 
(TIN)  is  referenced  by  TNXT  via  a  pointer,  ATIMX,   in  the 
base  page. 

TCTP  -  The  current  timing  plan  table  is  referenced  by  TNXT 
via  a  pointer,   ATCTP,   in  the  base  page. 

TERR  -  The  timing  plan  error  buffer  is  altered  by  TNXT  via 
a  pointer,   ATERR,   in  the  base  page,   if  the  interval  index  is 
out  of  limits . 

3.6.3.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-39. 

3.6.3.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 

3.6.3.5  Input  Data  Formats 
Not  applicable. 

3.  6. 3. 6  Report  Formats 

Not  applicable. 
3.  6.  3.  7  Test  Data 

To  be  determined. 
3.6.3.8  Revisions 

None. 

3.6.4  Initiate  Next  Cycle  Routine  (TNCY) 

3.6.4.1  Program  Narrative 

3.6.4.1.1  Purpose 

TNCY  performs  or  initiates  the  functions  required  to  set  up 
the  data  base  for  each  new  cycle:    it  resets  the  "wait  for 
synchronized  start"  flag;  it  calls  the  programmable  panel 
update  routine  (EPUP),   as  appropriate;  it  resets  the  panel 
update  flag;  and  it  determines  whether  a  new  dial  selection 
has  been  made.     In  the  case  of  a  penal  update  or  a  dial  change, 
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TNCY  initiates  the  transcription  of  the  appropriate  master 
timing  plan  to  the  current  and  next  timing  plan  buffers  (TCTP 
and  TNTP).      Otherwise,  the  next  timing  plan  (TNTP)  is  copied 
into  the  current  timing  plan  buffer  (TCTP)  and  the  appropriate 
master  timing  plan  is  copied  into  the  next  timing  plan  buffer. 

3.  6.  4„  1.  2  Software  Interfaces 

TNCY  is  called  only  by  the  Executive  End  of  Cycle  routine, 
EEOC,   at  the  end  of  each  controller  cycle.     TNCY  calls  the 
Programmable  Panel  Update  routine,   EPUP,    if  no  preempt  is 
in  progress  and  the  panel  update  flag  is  set. 

3.6.4.1.3  Assumptions 

Refer  to  the  assumptions  for  routine  TPEX. 

3.6.4.1.4  Solution  Approach 

TNCY  tests  the  preempt  in  progress  flag,  the  panel  synch- 
ronization switches,  the  panel  update  flag,   and  the  dial 
selection  to  determine  whether  to  initiate  a  panel  update  and 
to  determine  which  timing  plans  to  copy.      A  panel  update 
occurs  if  the  preempt  in  progress  flag  is  not  set  but  the  update 
flag  is  set.     A  preempt  in  progress  precludes  a  dial  transfer. 
In  the  case  of  a  dial  transfer  or  a  panel  update,   both  the 
current^ and  next  timing  plan  tables  are  updated  from  the 
master  plan  for  the  appropriate  dial. 

If  there  is  no  panel  update  and  no  dial  transfer,  the  current 
timing  plan  is  updated  from  the  next  timing  plan  table,   and 
the  next  timing  plan  is  updated  from  the  master. 

3.6.4.1.5  Program    Operation 

TNCY  is  called  by  the  end-of-cycle  routine  (EEOC)  to  test 
the  preempt  in  progress  flag  (PIP).      If  PIP  is  non-zero 
(preempt  in  progress),  the  TCOPY  routine  is  called  to  copy 
the  next  timing  plan  into  the  current  timing  plan  buffer  and  the 
appropriate  master  plan  into  the  next  timing  plan  buffer.     A 
return  from  subroutine  TNCY  is  then  executed.     Otherwise, 
the  manual  override  switch  is  tested.     If  it  is  not  set,   and  the 
appropriate  panel  synchronization  is  on,  the  preempt  in 
progress  flag  is  tested  again.      If  the  manual  override  switch 
is  set,   or  the  appropriate  synch  switch  is  not  set,  the  "wait 
for  synch  start"  flag  is  reset  to  zero  prior  to  testing  PIP. 
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If  PIP  is  in  non-zero  or  the  panel  update  flag  (EPUF)  is  not 
set,  the  call  to  EPUP  is  bypass  and  the  dial  selection  is 
determined.      If  the  dial  has  not  changed,   TCOPY  is  called 
to  copy  the  next  timing  plan  into  the  current  timing  plan  buffer 
and  the  appropriate  master  into  the  next  timing  plan  buffer. 
In  the  case  of  a  dial  change,  the  new  master  is  copied  into 
both  the  current  and  next  timing  plan  buffers.     A  return  from 
subroutine  TNCY  is  then  executed.      If  there  is  no  preempt  in 
progress  and  the  update  flag  is  set,   EPUP  is  called,  the 
pending  input  request  light  on  the  panel  is  turned  off,   and  the 
panel  update  flag  is  reset  to  zero.     The  appropriate  master 
timing  plan  is  copied  into  the  current  and  next  timing  plan 
buffers  via  TCOPY,    and  a  return  from  TNCY  is  executed. 


3.6.4.1.6  Model 

Not  applicable. 

3.  6.  4.  1.  7  Date  and  Programmer 

July  1975,  N.G.   Planer 

3.6.4.1.8  Remarks 

None. 

3.6.4.2  Program  Work  Areas 

3.6.4.2.1  Switches 


PIP  -  The  preempt  in  progress  flag  is  referenced  by  TNCY  via 
a  pointer,   APIP,   in  the  base  page. 

BPPD  -  The  programmable  panel  discrete  switch  word  is 
referenced  by  TNCY  via  a  pointer,  ABPPD,   in  the  base  page. 

TCDS  -  The  current  dial  selection  indicator  is  referenced  and 
altered  by  TNCY  via  a  pointer,   AT  CDS,   in  the  base  page. 

TFST  -  The  "wait  for  synchronized  start"  flag  is  altered  (reset) 
by  TNCY  via  pointer,   ATFST,   in  the  base  page. 

EPUF  -  The  panel  update  flag  is  referenced  and  altered  by 
TNCY  via  a  pointer,   AEPUF,   in  the  base  page. 

ED23  -  The  dial  select  word  is  referenced  by  TNCY  via  a 
pointer,   AED23,   in  the  base  page. 
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3.6.  4.  2,  2  Counters  and  Accumulators 

None. 

3.  6.  4.  2.  3  Hold  Areas,   Buffers 

TCTP  -  The  current  timing  plan  buffer  is  referenced  by 
TNCY  via  a  pointer,   ATCTP,   in  the  base  page. 

TNTP  -  The  next  timing  plan  buffer  is  referenced  by  TNCY 
via  a  pointer,  ATNTP,   in  the  base  page. 

TPM1,  TPM2,   TPM3  -  The  master  timing  plan  buffers  are 
referenced  by  TNCY  via  address  pointers  located  relative  to 
pointer,    ATPP,   in  the  base  page. 

3.  6.  4.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-40. 
3.6.4.4  Program  Listing 

The  program  listing  is  presented  "in  Appendix  D. 
3.6.4.  5  Input  Data  Formats 

Not  applicable. 
3.6.4.6  Report  Formats 

Not  applicable. 
3.6.4.  7  Test  Data 

To  be  determined. 
3.6.4.8  Revisions 

None. 

3.6.5  Copy  Timing  Plan  Tables  Routine  (TCOPY) 

3.  6.  5.  1  Program  Narrative . 

3.6.5.1.1  Purpose 

This  routine  copies  the  master  timing  plan  tables  into  the 
next  and  current  timing  plan  buffers,  and  the  next  into  the 
current  timing  plan  buffer. 
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3.  6.  5.  1.  2  Software  Interfaces 

TCOPY  is  called  only  by  TNCY  at  the  end  of  each  timing  plan 
cycle.     Table  B-2  is  a  listing  of  the  data  stored  and  the  data 
fetched  by  this  routine. 

3.6.5    1.3  Assumptions 

The  tables  to  be  copied  are  20  locations  in  length. 

3.6.  5.  1.4  Solution  Approach 

One  table  is  updated  for  each  call  to  the  routine.    The 
locations  of  the  table  to  be  copied  and  the  table  to  be  updated 
are  passed  from  the  calling  routine  to  TCOPY  through 

Accumulators  AC 2  and  AC3. 

3.6.5.1.5  Program    Operation 

When  TNCY  calls  TCOPY,  the  beginning  location  of  the  table 
to  be  updated  is  in  AC3.      A  counter,   AC1,   is  initialized  at 
-20.     The  contents  of  the  address  in  AC2  are  loaded  into  AC0 
and  stored  at  the  address  in  AC3.     AC1,   AC2,   and  AC3  are 
then  incremented    and  the  load  /store  sequence  is  repeated. 
TCOPY  loops  back  through  the  load /store /increment  sequence 
until  AC1  is  zero  and  20  elements  have  been  copied.     A  return 
from  subroutine  TCOPY  is  then  executed. 

3.6.5.1.6  Model 

Not  applicable. 
3.  6.  5.  1.  7  Date  and  Programmer 

July  1975,   N.G.    Planer 
3.  6.  5.  1.  8  Remarks 

None. 
3.6.  5.  2  Program  Work  Areas 

3.  6.  5.  2.  1  Switches 

None. 
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3.  6.  5.  2.  2  Counters,  Accumulators 

AC1  is  used  as  a  counter,   referenced  and  altered  by  TCOPY. 

3.  6.  5.  2.  3  Hold  Areas,   Buffers 

The  contents  of  the  tables  TPM1,   TPM2,   and  TPM3,   and 
TNTP  are  referenced  by  TCOPY.     The  contents  of  the  tables 
TNTP  and  TCTP  are  altered  by  TCOPY. 

3.6.  5.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-41. 
3.6.5.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.6.  5.  5  Input  Data  Formats 

Not  applicable. 
3.6.  5.  6  Report  Formats 

Not  applicable. 
3.6.5.7  Test  Data 

To  be  determined. 
3.  6.  5.  8  Revisions 

None. 
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3.6.6  Timing  Plan  Data  Tables 


"Timing  Plan  Data  Tables"  refers  to  the  ROM  storage  area 
for  fixed  timing  plan  parameters.      Definitions  of  these 
parameters  follow. 

TSCI  -  This  is  the  index  of  the  synchronization  contractible 
interval.     TSCI  is  not  used  in  the  current  version  of  the  PBD 
software;  it  may  be  used  in  later  applications  in  which  the 
timing  plan  CPC  has  more  control  of  synchronization. 

THI  -  This  is  the  index  of  the  transfer  hold  interval. 

TAI1     -  This  is  the  index  of  the  first  adjustable  interval  in  the 
timing  plan, 

TAI2     -  This  is  the  index  of  the  second  adjustable  interval 
in  the  timing  plan. 

TIMX  -  This  is  the  maximum  value  allowed  for  the  interval 
index  (TIN).     If  TIN  exceeds  TIMX  during  execution  of  the 
TNXT  routine,   an  error  is  recorded,   and  a  jump  to  the  auto- 
disconnect  routine  (EADC)  is  executed. 

TECI  -  This  is  the  beginning  location  of  a  table  containing 
contractible  and   extendible  interval  information.     The  table 
contains  a  parameter  set  for  each  of  16  possible  detectorized 
intersection  approaches.     The  locations  are  allocated  as 
follows: 

Relative 

Location  Contents 

1  Primary  contractible  interval  index 

2  Secondary  contractible  interval  index 

3  Primary  extendible  interval  index 

4  Minimum  contractible  interval  length 

TCIW  -  This  is  the  beginning  location  of  the  buffer  for  the 
command  index  word  table.      The  buffer  presently  contains 
20  locations,   and  for  a  timing  plan  with  n  intervals  would 
be  allocated  as  follows: 
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Relative 
Location 

1 

2 


Contents 
Command  index  word  for  first  timing  interval 
Command  index  word  for  second  timing  interval 


n 


Command  index  word  for  nth  timing  interval 


Any  additional  locations  in  the  buffer  are  blank. 

TPTAB  -  This  is  the  beginning  location  of  the  three  skeleton 
master  timing  plan  tables.      There  are  60  locations,  the  last 
of  which  is  labeled  TPE.      The  first  20  locations  contain  the 
dial  1  skeleton  master  timing  plan;  the  next  20  locations 
contain  the  dial  2  master;  the  third  20  locations  contain  the 
dial  3  master.     All  60  locations  are  copied  into  the  read /write 
data  base  tables  at  initialization,  dial  1  into  TPM1,  dial  2  into 
TPM2,   and  dial  3  into  TPM3. 

TPE  -  This  is  the  last  location  in  the  skeleton  master  timing 
plan  tables.     Its  address  is  used  as  a  signal  to  terminate  the 
copy  routine  during  initialization. 
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3.7  BUS   PREEMPT   CPC 

This  computer  program  component  contains  the  functions  for 
vehicle  classification  of  the  detector  signature  data,    preempt 
modifications  of  the  timing  plan,   and  monitoring  of  preempt 
operations. 

3.  7.  1  Bus  Preempt  Monitor  (PMON) 

3.7.1.1  Program  Narrative 

3.7.1.1.1  Purpose 

This  routine  monitors  preempt  operation  for  initiating  and 
terminating  preempt  modifications  of  the  timing  plan  and 
determines  the  sequence  in  which  the  vehicle  classifier 
examines  the  bus  detector  signature  data  base. 

3.  7.  1.  1.  2  Software  Interfaces 

The  preempt  monitor  routine  (PMON)  is  called  only  by  the 
executive  scheduling  routine,   ESCH,  during   each  real  time 
clock  interval.     PMON  calls  VCLAS  to  examine  a  particular 
signature  in  the  data  base.      The  signature  to  be  examined  is 
specified  by  PMON  through  the  detector  index  word  in  the 
data  base,   VCDT.     The  last  datum  in  each  signature  is  the 
end  of  signature  status.     Only  completed  signatures  are 
classified.      For  classification  of  a  signature  as  a  bus,   VCLAS 
returns  to  PMON  with  ACO  set  to  zero;   otherwise  ACO  is 
set  to  one.      When  a  bus  is  classified,   PMON  calls  the  Preempt 
Request  Routine,   PREQ,   for  an  upstream  (preempt)  detection 
and  calls  the  Preempt  Termination  Routine,   PTER,   for  only 
the  downstream  (clearance)  detection  on  the  preemptive 
approach. 

3.7.1.1.3  Assumptions 

There  are  two  detectors  on  each  preempt  approach  to  the 
intersection:    an  upstream  (preempt)  detector  and  a  down- 
stream (clearance)  detector.      In  the  signature  data  base,  the 
detectors  are  assigned  to  reserved  blocks  of  signature  data 
words.    The  two  detectors  on  each  approach  are  assigned  to 
contiguous  signature  data  blocks  with  the  upstream  detector 
preceding  the  downstream  detector;  thus,  upstream  detectors 
have  odd  indices  and  downstream  detectors  have  even  indices 
in  the  sequence. 
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When  non-zero,  the  preempt  in  progress  flag  (PIP)  has  the 
value  of  the  index  number  for  the  clearance  detector  on  the 
preemptive  approach  to  the  intersection. 


3.7.1.1.4  Solution  Approach 


A  preempt  in  progress  flag  is  used  to  indicate  a  preempt 
modification  of  the  timing  plan  due  to  an  upstream'  classifica- 
tion of  a  bus.     A  preempt  in  progress  precludes  any 
additional  preempt  modification,   synchronization  dwell,   dial 
change,   and  programming  panel  update.     At  preempt  initiation, 
a  minimum  duration  timer,   PMDT,   is  started.      The  preempt 
may  not  be  terminated  before  this  timer  elapses.   A  preempt 
is  terminated  by  a  bus  classification  at  the  downstream 
detector  on  the  same  approach  to  the  intersection  as  the  up- 
stream detector  which  detected  the  preempt  vehicle.     Preempt 
is  also  terminated  when  the  preempt  extension  interval  in  the 
timing  plan  has  elapsed. 

The  timing  plan  is  structured  to  include  both  contractible 
intervals  and  the  preempt  extension  intervals.      Time  is 
removed  from  contractible  intervals  and  placed  in  the  extending 
interval. 

Extension  time  is  always  borrowed  from  other  intervals  so  as 
to  maintain  the  same  synchronization  status  as  prior  to  the 
preempt  modification.     The  contracted  intervals  may  be  in 
the  current  cycle  or  the  next  cycle  of  the  timing  plan  depending 
on  the  occurrence  of  the  preempt  initiation  with  respect  to  the 
timing  plan. 

The  vehicle  classification  algorithm,   VCLAS,   is  called  to 
examine  one  specific  signature  in  the  data  base.      Only  a 
completed  signature  is  classified.      The  classification  result 
(bus  or  not  bus)  is  returned  in  a  register  to  PMON. 

For  a  preempt  in  progress,  the  clearance  detector  signature 
is  tested  first.     Next,  PMON  cycles  through  all  upstream 
detector  signatures,   followed  by  all  downstream  detector 
signatures. 

A  bus  classification  at  any  detector  results  in  the  starting  of 
a  timer  for  the  purpose  of  the  status  display  of  classifier 
operation. 
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3.  7.  1.  1.  5  Program  Operation 

During  each  execution,   PMON  decrements  the  recent  bus 
classification  timer  by  one  until  zero  is  reached.      Other 
routines  initialize  and  test  this  timer.     PMON  also  decrements 
the  minimum  preempt  duration  timer  to  zero.      When  the  timer 
has  elapsed,   if  the  preempt  in  progress  flag  is  non-zero, 
PMON  calls  the  vehicle  classifier  routine,   VCLAS,  to 
examine  the  vehicle  signature  for  the  clearance  detector  that 
is  indicated  by  the  value  of  the  flag.     If  the  vehicle  signature 
is  classified  as  a  bus,  the  Preempt  Termination  routine, 
PTER,   is  called  to  terminate  the  preempt  condition.      This  is 
the  only  call  to  PTER.     PMON  then  sets  the  detector  index, 
VCDT,   to  one  and  VCLAS  is  called  to  examine  the  first  up- 
stream detector  signature.     Following  the  execution  of  VCLAS, 
VCDT  is  incremented  by  two  (odd  detector  indices)  and  the 
operation  is  repeated  until  all  upstream  detector  signatures 
have  been  examined.     For  each  bus  classification,   the  Preempt 
Request  Routine  is  called.      PMON  then  sets  VCDT  to  2  and 
calls  VCLAS  to  examine  the  first  downstream  detector  sig- 
nature.     Following  the  execution  of  VCLAS,   VCDT  is 
incremented  by  two  (even  detector  indices)  and  the  operation 
is  repeated  until  all  downstream  detector  signatures  have 
been  examined.     Thus,   all  signatures  are  classified  and 
recorded  regardless  of  their  affect  on  preempt  operation. 
After  processing  the  data  for  all  detectors  in  the  system,   if 
a  preempt  situation  still  exists,   PMON  compares  the  extended 
interval  index  with  the  current  interval  index  (TIN)  to  determine 
if  the  interval  has  expired.      If  it  has  expired,   PMON  clears 
the  preempt  in  progress  flag. 

3.7.1.1.6  Model 

Not  applicable. 

3.7.1.1.7  Date:    July  11,    1975 
Programmer:    Robert  Kyweriga 

3.7.1.1.8  Remarks 
None. 

3.  7.  1.  2  Program  Work  Areas 

Refer  to  data  base  section  for  complete  definitions 
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3.7.1.2.1  Switches 

None. 
3.  7.  1.  2.  2  Counters  and  Accumulators 

PMDT   -     Preempt  minimum  duration  timer 

TIN         -     Current  interval  index 

VCBT    -     Bus  detected  recently  timer 
Hold  Areas 

PIP  -     Preempt  in  progress  flag 

PMIF  (3)    -     Preempt  monitor  index  flags 

VCDT  -     Vehicle  detector  index 

Local  data 

PMHD  -      Set  equal  to  DETS  during  program  assembly, 
PMHD  is  the  highest  detector  index  number 
expected. 

3.  7.  1.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-42. 
3.  7.  1.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  7.  1.  5  Input  /Output  Data  Formats 

Not  applicable. 

3.7.1.6  Report  Formats 
Not  applicable. 

3.7.1.7  Test  Data 

To  be  determined. 

3.7.1.8  Revisions 
None. 
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Bus  Preempt  Monitor  Routine 
(Bus  Preempt  CPC) 
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Bus  Preempt  Monitor  Routine 
(Bus  Preempt  CPC)  (Continued) 
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Figure  B-42.     Bus  Preempt  Monitor  Routine 

(Bus  Preempt  CPC)  (Concluded) 
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3.  7.  2  Preempt  Request  Routine  (PREQ) 

3.  7.  2.  1  Program  Narrative 

3.7.2.1.1  Purpose 

This  routine  initializes  a  preempt  condition  by  setting  the 
preempt  in  progress  flag  (PIP),   determining  which  intervals 
should  be  modified,   and  modifying  the  duration  of  those 
intervals  along  with  the  duration  of  the  current  interval  timer 
(TINT). 

3.  7.  2.  1.  2  Software  Interfaces 

PREQ  is  called  only  by  the  preempt  monitoring  routine 
(PMON).     PREQ  uses  the  vehicle  detector  index  number 
(VCDT)  in  determining  which  approach  parameters  should 
be  used. 

3.7.2.1.3  Assumptions 

PREQ  assumes  that  there  is  one  set  of  approach  parameters 
for  every  upstream  detector  and  that  these  parameters  are 
stored  in  blocks  of  four  words  arranged  in  consecutive  order 
in  the  timing  plan  table,   TECI. 

3.7.2.1.4  Solution  Approach 

PREQ  determines  if  preempt  modifications  are  allowable. 
It  then  sets  the  preempt  in  progress  flag,   computes  an 
address  pointer  to  appropriate  approach  parameter  block, 
and  determines,   on  the  basis  of  the  current  interval  index 
(TINT),    which  intervals  should  be  modified.      Following  these 
modifications  to  the  durations  of  these  intervals,   PREQ 
returns  to  PMON. 

3.  7.  2.  1.  5  Program  Operations 

PREQ  begins  by  testing  the  WAIT /CONTROL  flag.     If  in  the 
WAIT  state,    PREQ  returns  PMON.     The  "bus  preempt" 
switch  on  the  programmable  panel  is  tested  and  if  off,    PREQ 
returns  to  PMON.     If  the  preempt  in  progress  flag  (PIP)  is 
set,   PREQ  returns  to  PMON;  if  not,    PIP  is  set  with  the  index 
to  the  downstream  clearance  detector  and  an  address  pointer 
to  the  appropriate  approach  parameter  block  is  generated  and 
saved  in  AC 3.     The  maximum  extension  for  the  current  dial 
setting  is  copied  into  PEMAX.     Indices  to  the  primary  con- 
tractible,    secondary  contractible,   and  extendible  intervals 
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are  determined,   based  on  the  current  status  of  the  timing 
plan.     The  modified  intervals  are  in  the  current  or  the  next 
cycle  of  the  timing  plan.     The  durations  of  the  specified 
contractible  intervals  are  reduced  to  the  minimum  duration 
specified  by  the  approach  parameters.     The  available  time  is 
used  to  increase  the  duration  of  the  extendible  interval.     When 
the  current  interval  index  is  the  same  as  the  primary  con- 
tractible or  extendible  interval  index,  the  current  interval 
timer  is  modified  to  reflect  the  changes  to  the  duration  of  the 
interval.     The  minimum  duration  timer,   PMDT,   is  set  to 
preclude  a  preempt  termination  before  a  reasonable  traverse 
time  from  the  upstream  to  the  downstream  detector. 

The  preempt  request  flag,    PFREQ,   is  set  to  indicate  a  preempt 
modification  of  the  timing  plan  and  to  preclude  synchronization 
dwell.     The  wait  for  synchronization  start  flag,   TEST,   is  reset 
to  assure  that  the  timing  plan  is  no  longer  dwelling  for  synch- 
ronization. 

3.7.2.1.6  Model 

Not  applicable. 
3.  7.  2.  1.  7  Date:    July  11,    1975  Programmer:    Robert  Kyweriga 

3.7.2.1.8  Remarks 

None.-' 
3.  7.  2.  2  Program  Work  Areas 

Refer  to  data  base  section  for  complete  definitions. 
3.7.2.2.1  Switches 

BPPD  -  Panel  on/off  preempt  switch 
3.  7.  2.  2.  2  Counters  and  Accumulators 

PFREQ    -        Preempt  request  flag 

PMDT       -        Preempt  minimum  duration  timer 

TIN  -        Current  interval  index 

TINT         -        Current  interval  timer 
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Hold  Areas 

PEMAX      -     Maximum  preempt  extension  for  current  dial  setting 

PERR  -     Preempt  error  buffer 

PIP  -     Preempt  in  progress  flag 

PMIF  (3)    -     Holds  indices  to  modified  intervals 

PTCP  -     Address  pointer  to  location  of  primary  contractible 

interval  in  timing  plan  duration  table 

PTCS  -     Address  pointer  to  location  of  secondary  con- 

tractible interval  in  timing  plan  duration  table 

PTEI  -     Address  pointer  to  location  of  extended  interval 

in  timing  plan  duration  table 

TCDS  -  Current  dial  setting 

TCTP  -  Address  pointer  to  current  cycle  timing  plan  table 

TECI  -  Approach  parameters 

TFST  -  Wait  for  synchronized  start  flag 

TNTP  -  Address  pointer  to  next  cycle  timing  plan  table 

VCDT  -  Detector  index  number 

LOCAL  DATA 

PMAS  -     Masks  used  in  determining  settings  of  bus  preempt 

panel  switches 

PRHD  -     Highest  detector  index  number  expected 

PRLD  -     Lowest  detector  index  number  expected  -1 

PT18A         -     Address  pointer  to  P18A 

PT20  -     Address  pointer  to  P20 

Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-43. 
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Figure  B-43.     Bus  Preempt  Request  Routine 
(Bus  Preempt  CPC) 
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Figure  B-43.     Bus  Preempt  Request  Routine 
(Bus  Reempt  CPC)  (Continued) 
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(Bus  Preempt  CPC)  (Concluded) 
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3.  7.  2.  4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.7.2.5  Input /Output  Data  Formats 

Not  applicable. 
3.  7.  2.  6  Report  Formats 

Not  applicable. 

3.7.2.7  Test  Data 

To  be  determined. 

3.7.2.8  Revisions 
None. 

3.  7.  3  Preempt  Termination  Routine  {PTER) 

3.7.3.1  Program  Narrative 

3. 7. 3.  1.  1  Purpose 

This  -routine  performs  the  preempt  termination  operations  of 
clearing  the  preempt  in  progress  flag,   removing  any 
unexpired  preempt  extension  time  from  the  extended  interval, 
and  returning  such  time  to  the  contracted  intervals. 

3.  7.  3.  1.  2  Software  Interfaces 

The  preempt  termination  routine  is  called  only  by  the  preempt 
monitor  (PMON)  at  the  classification  of  a  bus  at  the  clearance 
detector  for  the  preempted  approach.     PTER  calls  PCIM  to 
return  unexpired  preempt  extension  time  to  the  contracted 
intervals.     Information  is  transferred  to  PCIM  using  the 
variables,   PTAVT,   PTITE,   and  PTPMT.     Refer  to  the  data 
base  section  for  definition  of  these  variables. 

3.7.3.1.3  Assumptions 

Indices  to  the  extended,  primary  contractible,  and  secondary 
contractible  intervals  have  been  stored  in  the  PMIF  array  by 
the  preempt  request  routine  (PREQJ. 
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3.7.3.1.4  Solution  Approach 


PTER  begins  by  comparing  the  current  interval  index  (TIN) 
with  the  index  to  the  extended  interval  (EI).     If  the  extended 
interval  has  expired,    PTER  clears  the  preempt  in  progress 
flag  (PIP)  and  returns  to  PMON.    If  EI  is  a  future  interval, 
PTER  reduces  its  duration  to  the  value  specified  by  the  master 
timing  plan  duration  table.     If  EI  is  the  current  interval,   its 
duration  is  reduced  to 

Duration  =  MAX  (D[EL  J,   D[EI]  -  TINT) 

where  D[EL         ,      J  =  Duration  specified  by  master 
1      (masterr      ,.  -.       j        x-      \  Ui 

timing  plan  duration  table 

D[EI]  =  Duration  specified  by  timing 
plan  table 

TINT  =  Current  interval  timer 

The  unexpired  extension  time  is  returned  to  the  secondary 
and  primary  contractible   intervals. 


3.  7.  3.  1.  5  Program  Operations 


PTER  begins  by  testing  the  WAIT /CONTROL  flag  for  the 
CONTROL  state.     If  in  the  WAIT  state,   PTER  returns  to 
PMON.     The  detector  index  number  (VCDT)  for  the  current 
bus  classification  is  then  tested  against  the  preempt  in 
progress  flag  (PIP).     If  they  are  not  the  same   —  if  there 
is  a  clearance  classification  on  other  than  the  current 
preemptive  approach,   PTER  returns  to  PMON.      This  test 
is  redundant  to  the  test  in  PMON.     Address  pointers  are 
computed  for  the  extended  interval  (EI)  in  the  timing  plan 
duration  table,  the  first  location  of  the  master  timing  plan 
table,   and  EI  in  the  master  timing  plan  table.      If  the  EI 
has  expired,    PTER  returns  to  PMON.     Otherwise,    PTER 
reduces  the  duration  of  the  EI  to  the  value  specified  by  the 
master  timing  plan.      PCIM  is  then  called  to  restore  the 
unexpired  extension  time  to  the  secondary  contractible 
interval  up  to  the  duration  in  the  master  timing  plan.     Any 
additional  extension  time  is  then  returned  unconditionally  to  the 
the  primary  contractible  interval.     If  the  primary  contractible 
interval  has  expired,  the  time  is  added  to  the  corresponding 
primary  contractible  interval  in  the  next  cycle  of  the  timing 
plan. 
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3.7.3.1.6  Model 

Not  applicable. 

3.7.3.1.7  Date:    July  11,    1975 
Programmer:    Robert  Kyweriga 

3.7.3.1.8  Remarks 
None. 

3.7.3.2  Program  Work  Areas 

Refer  to  data  base  section  for  complete  definitions 
3.  7.  3.  2.  1  Switches 

None. 
3.  7.  3.  2.  2  Counters  and  Accumulators 

TIN         -     Current  interval  index 

TINT      -     Current  interval  timer 
Hold  Areas 

PIP  -  Preempt  in  progress  flag 

PMIF  (3)  -  Contains  indices  to  intervals  modified  by  PREQ 

PTAVT      -  Available  time  for  interval  expansion 

PTEM        -  Temporary  storage  word.     Used  in  PTER  to 
save  address  pointer  to  extended  interval 

PTITE       -  Index  to  interval  to  be  expanded 

PTPMT     -  Pointer  to  current  master  duration  timing  plan. 
3.  7.  3.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-44. 
3.  7.  3.  4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
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3.  7.  3.  5  Output  Data  Formats 

Not  applicable. 
3.  7.  3.  6  Report  Formats 

Not  applicable. 
3.  7.  3.  7  Test  Data 

To  be  determined. 
3.7.3.8  Revisions 

None. 
3.7.4  Vehicle  Classifier 

3.  7.  4.  1  Program  Narrative 

3.  7.4.  1.  1  Purpose 


This  routine  classifies  vehicle  signatures  as  that  of  a 
standard  40-foot  transit  bus  or  not  as  a  bus. 


3.  7.  4.  1.  2  Software  Interfaces 


The  vehicle  classifier  routine  (VCLAS)  is  called  by  preempt 
monitor  (PMON)  to  examine  the  data  placed  in  the  SDB  by  a 
specific  detector.      The  detector  block  to  be  examined  is 
specified  by  PMON  through  a  word  in  the  data  base  (VCDT). 
If  the  EOS  status  word  for  this  block  equals  one,   the  block 
is  copied  from  the  SDB  to  the  first  seven  words  of  the 
vehicle  classifier  data  base  (VCDB)  and  is  classified  as  bus 
or  non-bus.     If  vehicle  is  a  bus,   ACO  is  set  to  zero;  other- 
wise, ACO  is  set  to  one.     VCLAS  then  returns  to  PMON. 
Errors  detected  are  recorded  in  the  preempt  error  record 
buffer  (PERR)  by  the  proper  error  handling  routine. 


3.7.4.1.3  Assumptions 


The  vehicle  classifier  is  concerned  with  distinguishing 
between  "standard  transit"  buses  and  other  vehicles. 


3.7.4.1.4  Solution  Approach 


VCLAS  is  given  a  pointer  index  (VCDT)  to  a  segment  of  the 
SDB  that  contains  the  vehicle  signature  data  items  gathered 
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by  a  specific  detector.     VCLAS  decides  whether  the  data 
items  meet  the  required  criteria,   whether  the  vehicle  should 
be  evaluated  by  the  moving  or  stopped  vehicle  classifier,   and 
whether  the  vehicle  is  a  bus  or  non-bus.      If  an  error  is 
detected,  the  incident  is  recorded  in  PERR  by  the  proper 
error  handling  routine.     VCLAS  will  inform  PMON  whether 
the  vehicle  was  a  bus  or  non-bus.     VCLAS  does  not  call 
routines  to  modify  the  timing  plan. 


3.  7.  4.  1.  5  Program  Operation 

When  called  by  PMONJ   VCLAS  begins  by  examining  the  EOS 
status  word  for  the  specified  detector.      If  the  EOS  status 
word  is  zero,   ACO  is  set  to  one  and  the  program  returns  to 
PMON;  otherwise,  the  vehicle  signature  data  items  are  copied 
to  VCDB.      Following  the  copy  operation,  the  EOS  status  word 
is  checked  again  to  determine  if  it  has  changed.     At  the  start 
of  a  new  vehicle  signature,  the  EOS  status  word  and  the  third 
peak  amplitude  value  are  set  to  zero  by  the  preprocessor  unit. 
If  the  status  word  has  not  changed  or  if  it  has  changed  but  the 
third  peak  amplitude  value  is  greater  than  zero,   VCLAS 
continues.      Otherwise  ACO  is  set  to  one  and  the  program 
returns  to  PMON.     Next,  the  data  items  are  examined  to 
insure  that  range,   data  order,   and  gross  feature  criteria  are 
met.     If  these  restrictions  are  not  met,  the  errors  detected 
are  recorded,   ACO  is  set  to  one,   and  the  program  returns  to 
PMON.     If  the  restrictions  are  satisfied,   an  initial  evaluation 
determines  whether  the  "stopped"  or  "moving"  vehicle 
classification  algorithm  should  be  employed.    The  chosen 
algorithm  is  then  applied,  the  vehicle  is  classified  as  bus  (ACO 
set  to  zero)  or  non-bus  (ACO  set  to  one),   and  the  program 
returns  to  PMON. 

3.7.4.1.6  Model 

Not  applicable. 

3.7.4.1.7  Date:    June  4,    1975         Programmer:    Robert  Kyweriga 

3.7.4.1.8  Remarks 
None. 

3.  7.  4.  2  Program  Work  Areas 

3.7.4.2.1  Switches 

None. 
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3.7.4.  2.  2 


Counters  and  Accumulators 


VCVC(32) 


VCLOGU2)  - 


Vehicle  classifier  vehicle  counter  array  with 
one  word  reserved  for  each  detectors.     Used 
for  detector  failure  monitoring.      Value  stored 
within  a  word  is  incremented  when  the  corres- 
ponding detector  has  placed  a  valid  vehicle 
signature  in  SDB. 

First  word  of  the  Vehicle  Classifier  Vehicle 
log.     Statistics  such  as  number  of  buses,   non- 
buses,   moving  vehicles,   and  stopped  vehicles 
are  recorded  here.     Located  in  data  base,  these 
counters  are  for  all  vehicles,   all  detectors, 
and  are  limited  to  less  than  2°    . 


VCLOG  and  VCLOG  +  1  -  A  double  precision  word  containing 
the  number  of  signatures  rejected  as  noise. 

VCLOG  +  2  and  VCLOG  +  3  -  A  double  precision  word  con- 
taining the  number  of  signatures  that  failed 
the  gross  features  test. 

VCLOG  +  4  and  VCLOG  +  5  -  A  double  precision  word  con- 
taining the  number  of  signatures  that  were 
handled  by  the  stopped  vehicle  classifier. 

VCLOG  +  6  and  VCLOG  -  7  -  A  double  precision  word  con- 
taining the  number  of  signatures  that  were 
handled  by  the  moving  vehicle  classifier. 

VCLOG  +  8  and  VCLOG  +  9  -  A  double  precision  word  con- 
taining the  number  of  signatures  classified 
as  buses. 

VCLOG  +  10  and  VCLOG  +  11  -  A  double  precision  word 

containing  the  number  of  signatures  classifed 
as  non-buses. 

PERR(17)  -  Preempt  Error  Buffer 

PERR(l)     -  Error  Flag 

PERR(2)     -  Number  of  overflow  errors  detected 

PERR(3)     -  Specified  detector  during  last  overflow  error 
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PERR(4)     -     Number  of  times  specified  detector  was  out  of 
range 

PERR(5)     -     Specified  detector  during  last  such  error 

PERR(6)     -     Number  of  times  an  amplitude  value  was  out  of 
range 

PERR(7)     -  Specified  detector  during  last  such  error 

PERR(8)     -  Number  of  times  a  time  value  was  out  of  range 

PERR(9)     -'  Specified  detector  during  last  such  error 

PERR(IO)  -  Number  of  times  a  time  value  was  out  of  sequence 

PERR(ll)  -  Specified  detector  during  last  such  error 

PERR(12)  -  Number  of  vehicle  signatures  rejected  as  noise 

PERR(13)  -  Specified  detector  during  last  such  error 

PERRQ4)  -  Number  of  times  EOS  status  word  changed  during 
copy  operation 

PERR(15)  -     Specified  detector  during  last  such  error 

PERR(16)  -     Number  of  times  a  signature  was  lost  during  a 
copy  operation 

PERR(17)  -     Specified  detector  during  last  such  error 

Hold  Areas 

VCDB(16)  -  Vehicle  Classifier  Data  Base.  This  array  in  the 
data  base  contains  information  used  and  produced 
by  the  vehicle  classifier  routine. 

VCDT  -     Detector  index  number  specifies  which  detector 

data  block  is  to  be  examined  VCLAS.     Located 
in  data  base. 

SDB(32,8)    -   Signature  data  block  contains  all  detector  data 
blocks. 
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Detector  Index  Range 
VCHD  -     Highest  detector  index  number  expected 

VCLD  -     Lowest  detector  index  number  -1 

Masks 
VCMA         -     Mask  used  in  amplitude  in-range  test 
VCMT  -     Mask  used  in  time  in-range  test 

VCMOF      -     Mask  used  in  time  overflow  test 

Constants  used  in  moving /stopped  test 

VCST1         -     Evaluation  term  for  Fl  +  F2 

VCST2         -     Evaluation  term  for  FO  (lower  bound  for  moving 
vehicle) 

VCST3         -     Evaluation  term  for  FO  (upper  bound  for  moving 
vehicle) 

Constants  used  in  stopped  vehicle  classifier 

VC31  -     Gl  coefficient  for  HI  function 

-  G2  coefficient  for  HI  function 

-  Gl  coefficient  for  H2  function 

-  G2  coefficient  for  H2  function 


VC32 
VC41 
VC42 
H1T1 

H1T2 

H2T1 

H2T2 


-  Evaluation  term  for  HI  function  (lower  bound 
for  bus) 

-  Evaluation  term  for  HI  function  (upper  bound 
for  bus) 

-  Evaluation  term  for  H2  function  (lower  bound 
for  bus) 

-  Evaluation  term  for  H2  function  (upper  bound 
for  bus) 


VCM15        -     Mask  used  for  double  precision  comparisons 
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VCCO  -     Term  for  clearing  overflow  status  bit 

VCCO+1      -     Fl  coefficient  for  K4 

VCCO+2      -     F2  coefficient  for  K4 

VCCO+3      -     Gl  coefficient  for  K4 

VCCO+5      -     K4  Bias  (residue) 

VCCO+6      -     Fl  coefficient  for  K5 

VCCO+7      -     F2  coefficient  for  K5 

VCCO+8      -     Gl  coefficient  for  K5 

VCCO+9      -     G2  coefficient  for  K5 

VCCO+10   -     K5  Bias  (residue) 

3.7.4.3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-45, 

3.7.4.4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  7.4.  5  Input  Data  Formats 

Not  applicable. 
3.7.4.6  Report  Formats 

Not  applicable. 
3.  7.4.  7  Test  Data 

To  be  determined. 
3.7.4.8  Revisions 

None. 
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Figure  B-45.     Vehicle  Classification  Routine 
(Bus  Preempt  CPC) 
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THE  TIME  VALUE  0 
32*   4  MILLI- 
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Figure  B-45.     Vehicle  Classification  Routine 
(Bus  Preempt  CPC)  (Continued) 


268 


£ 


FORM  Fo' 

SDB  (1) 

+  SDB  (3) 

-SDB  (7) 


I 


FORM  Fo 
SDB  (3)/Fo' 


I  NO 

FORM  F1  +  F2 
SDB  (7)  -  SDB  (3) 

Fo1 

DECISION  ON  WHETHER  TO 
APPLY  H  OR  K  TESTS 
(MOVING/STOPPED  TESTS 


Figure  B-45. 


Vehicle  Classification  Routine 
(Bus  Preempt  CPC)  (Continued) 
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INCREMENT 

STOPPED  VEHICLE 

COUNTER 
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(C31*A1  +  C32*A2) 

Ao 


<D 


YES 


*© 


FORM  F2  = 
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Figure  B-45, 


Vehicle  Classification  Routine 
(Bus  Preempt  CPC)  (Continued) 
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Figure  B-45.     Vehicle  Classification  Routine 
(Bus  Preempt  CPC)  (Continued) 
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Figure  B-45. 


Vehicle  Classification  Routine 
(Bus  Preempt  CPC)  (Concluded) 
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3.  7.  5  Preempt  Interval  Modifier  (PCIM) 

3.  7.  5.  1  Program  Narrative 

3.  7.  5.  1.  1  Purpose 

This  routine  returns  unexpired  preempt  extension  time  to  the 
contracted  intervals. 

3.  7.  5.  1.  2  Software  Interfaces 

PCIM  is  called  only  by  the  preempt  termination  routine 
(PTER).     Information  is  transferred  to  PCIM  using  the 
variables,   PTAVT,   PTITE,   and  PTPMT.     Refer  to  the  data 
base  section  for  definition  of  these  variables. 

3.7.5.1.3  Assumptions 

PTPMT  when  non-zero  contains  the  first  location  of  the 
master  timing  plan  for  the  current  dial  setting. 


3.7.5.1.4  Solution  Approach 


PCIM  first  generates  an  address  pointer  to  the  specified 
contracted  interval  (PTITE).      If  PTPMT  is  zero,  the  interval 
is  extended  by  the  time  available  (PTAVT);  if  PTPMT  is  the 
first  location  of  the  master  timing  plan  for  the  current  dial 
setting,   expansion  of  the  interval  is  limited  to  the  duration 
specified  in  the  master  timing  plan  duration  table. 


3.7.5.1.5  Program  Operation 


PCIM  begins  by  generating  an  address  pointer  to  the  con- 
tracted interval  (CI)  from  the  interval  index  provided   in 
PTITE.     PCIM  then  determines  if  CI  has  expired,    and  if  so, 
returns  to  PTER.      If  PTPMT  is  non-zero,   it  contains  an 
address  pointer  to  the  first  location  of  the  master  timing  plan 
table  for  the  current  dial  setting.      This  is  used  to  generate 
a  pointer  to  the  interval  in  the  master  timing  plan  (CI  master) 
that  corresponds  with  CI.     Expansion  of  CI  is  then  limited  to 
the  value  specified  in  CI  master.     If  PTPMT  is  zero, 
expansion  of  CI  is  unlimited  and  all  available  time  is  used 
to  increase  the  duration  of  CI.     If  the  current  interval  index 
(TIN)  does  not  equal  the  index  to  CI  (PTITE),   PCIM  returns 
to  PTER;  otherwise,   PCIM  adjusts  the  current  interval 
timer  (TINT)  and  then  returns  to  PTER. 
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3.7.  5.  1.6 


3.  7.  5.  1.  7 


3.  7.  5.  1. 


3.  7.  5.  2 


3.  7.  5.  2.  1 


3.  7.  5.  3 


Model 

Not  applicable. 

Date:    July  11,  1975 

Programmer:    Robert  Kyweriga 

Remarks 

None. 

Program  Work  Area 

Refer  to  data  base  section  for  complete  definitions. 

Switches 

None. 

Hold  Areas 

ATCTP       -     Address  pointer  to  the  current  cycle  timing 
plan  table 

ATNTP       -     Address  pointer  to  the  next  cycle  timing  plan 
table 

PTAVT        -     The  amount  of  time  available  to  expand  the 
specified  interval 

PTEM         -     Temporary  storage  location 

PTITE         -     The  index  to  the  interval  to  be  expanded 

PTPMT       -     When  non-zero,   the  first  location  of  the  master 
timing  plan  for  the  current  dial  setting 

TIN  -     The  current  interval   index 

TINT  -     The  current  interval  timer 

Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  B-46. 
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Figure  B-46.     Preempt  Interval  Modifier  (Bus  Preempt  CPC) 
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B-45.     Preempt  Interval  Modifier  (Bus  Preempt  CPC) 
(Continued) 
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Figure  B-46 


Preempt  Interval  Modifier  (Bus 
Preempt  CPC)  (Concluded) 
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3.  7.  5.  4  Program  Listing 

The  program  listing  is  presented  in  Appendix  D. 
3.  7.  5.  5  Input /Output  Data  Formats 

Not  applicable. 
3.7.5.6  Report  Formats 

Not  applicable. 
3.  7.  5.  7  Test  Data 

To  be  determined. 
3.  7.  5.  8  Revisions 

None. 
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3.8  PROGRAM   LISTINGS  AND   FLOWCHARTS 

The  complete  program  listing  including  the  assembly  constants 
and  the  cross  reference  table  of  programming  symbols  is 
presented  in  Appendix  D.     The  flowcharts  are  included  with 
the  program  documentation  of  each  routine. 
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Table  B-l.     Memory  Size  of  Assembled  Routines 


Routine 

Size 

(Hexadecimal 

Words) 

Address  Range 
(Hexadecimal) 

Spare 

(Hexadecimal 

Words) 

ERSI 

EGIS 

ECER 

ECCU 

EMAD 

ESCH 

EADC 

COTF 

41 
7E 
3 
IF 
13 
1C 
33 
47 

1000  - 
11FF 

76 

EDIS 

ECOM 

ESYX 

EMIC 

ETIM 

EDET 

ESDW 

EEOC 

EREO-ERE12 

12 
2D 

43 
21 
F 
2E 
2B 
25 
75 

1200  - 
13FF 

4B 

EPAX 

EPPM 

EPPl 

EPP2      . 

EPP3 

EPUP 

EPBI 

EM10 

EM24 

6E 
56 
B5 
B4 
B4 
46 
27 
5 
5 

1400  - 
17FF 

49 

TPEX 

TSST 

TXXT 

TXCY 

TCOPY 

Timing  Plan  Tables 

18 
19 
35 
63 
A 
95* 

1800  - 
19FF 

98 

PMOX 
PCIM 

PTER 
PREQ 
YCLAS 

35'* 

3  A 
5E-- 
133- 

18E 

1A00  - 
1DFF 

59 

EBKD 
S3UAD 

C 

15 

1E00  - 
1EFF 

DF 

BRTC 

BPAX 

XRTC 

XSDC 

XLOX1 

XLOFl 

XLOX2 

XLOF2 

D 

IB 
E 

61 
3 
3 
3 
3 

1F00  - 
1FFF 

50 

These  modules  are  application-dependent. 
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Table  B-2.     RAM  Data  Store/Fetch  Matrix 


SORTED  BY  ROUTINE 


Routine 

Data  Values  Stored 

Data  Values  Fetched 

ERSI 

Ail  locations  from  VCSDB  to  DEND), 
ERAM,    ERTCF,    ETCY+2,    TPM1, 
TPM2,    TPM3,    TIN,    TINT,    TCIWC 

EG1S 

ESAV,    ISV,    ERTCF,    EERR 

ERTCF,    EERR,    ESAV 

EBKD 

SSAD,    SEAD 

ECER 

ESCH 

EADC 

EDSAV,    XSDW 

XSDW 

EDIS 

EDIN 

ECOM 

ECMF,    EERR 

XOCW1,    XOCW2,    BCR1,    BCR2, 
ECMF,    EERR 

ESYN 

EERR,    ESYD,    EPST 

ER123,    ESYD,    TCDS,    EERR 

EMIC 

EDNO,    ERNO,    ED23,    ER123 

BDIN,    EDNO,    ERNO 

ETIM 

ETCY,    ETST,    EDMIT 

BDIN,    ETCY,    EDMIT 

EDET 

EDETT,    EERR,    EDERR,    VCVC, 
EDMIT 

EDMIT,    VCVC,    EDETT,    EERR 

ESDW 

XSDW 

ER123,    ED23,    EPST,    PIP,    VCBT, 
EERRF,    XERRF,    BERRF,    TERRF, 
PERRF,    BDIN 

EEOC 

TFST,    PFREQ,    PMIF,    ETCY, 
ETCY+1,    ETCY+2 

PEREQ,    PMIF,    ETCY,    ETCY+1,    ETCY+2 

EREO-ERE12 

PERR,    EERR,    EPEF1,    EPEF2,    EPEF3 

PERR,    EERR,    EPEF1,    EPEF2,    EPEF3 

EPAN 

EP1E,    EP2E,    EP3E,    EPDVE,    EPFT 

EP1E,    EP2E,    EP3E,    EPDVE,    TPM1, 
TPM2,    TPM3 

EPPM 

EPUF,    EPIR,    EPCF,    EP1E,    EP2E, 

BPPD,    EPIR.    EPCF,    EP1E,    EP2E, 

EP3E,    EPDVE 

EP3E,    EPDVE 

EPP1 

EPD1,    EPCD1,    EP1E,    EPDVE 

BPD1,    EPFT,    EPD1 

EPP2 

EPD2,    EPCD2,    EP2E,    EPDVE 

BPD2,    EPFT,    EPD2 

EPP3 

EPD3,    EPCD3,    EP3E,    EPDVE 

BPD3,    EPFT,    EPD3 

EPUP 

TPM1,    TPM2,    TPM3,    TDWL,    PEMAX, 
ESYD 

EPCD2,    EPCD3 

EPBI  (EPBI3, 

EPBI2,    EPBI1) 

EM10,    EM24 

TPEX 

TCIWC,    TINT 

TIN,    BDIN,    TINT 

TSST 

TFST 

TFST,    TCDS,    TDWL,    ETST,    EPST 

TNXT 

TIN,    TINT,    TCIWC,    TERR 

TIN,    TCTP,    EDIN,    TERR 
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Table  B-2.     RAM  Data  Store/ Fetch  Matrix  (Continued) 


SORTED  BY  ROUTINE  (Continued) 


Routine 

Data  Values  Stored 

Data  Values  Fetched 

TNCY 

CTST,    TFST,    EPUF,    TERR,    TCDS 

PIP,    BPPD,    TCDS,    EPUF,    ED23,    TERR 

TCOPY 

TCTP,    TNTP 

TNTP,    TPM1,    TPM2,    TPM3 

PMON 

VCBT,    PMDT,    VCDT,    PMIF,    PIP 

VCBT,    PMDT,    PIP,    VCDT,    PMIF,    TIN 

PCIM 

PTEM,    PTITE,    PTAVT,    TINT 

PTAVT,    PTITE,    TIN,    TINT,    TCTP, 
TNTP,    PTPMT,    PTEM 

PTER 

CTST,    PTEM,    PTPMT,    TINT,    PTAVT, 

ETCY,    BDIN,    PIP,    VCDT,    PMIF,    TCTP, 

PTITE,    TCTP,    TNTP,    PIP 

TNTP,    TCDS,    PTEM,    TIN,    TINT 

PREQ 

CTST,    PIP,    PEMAX,    PMIF,    PTCS, 

ETCY,    BDIN,    TCDS,    BPPD,    VCDT,    PIP, 

PTEI,    PTCP,    TCTP,    TNTP,    TINT, 

PEMAX,    TIN,    TINT,    TNTP,    TCTP,    PMIF, 

PMDT,    PEREQ,    TFST 

PTCS,    PTEI,    PTCP 

VCLAS 

VCDB,    VCLOG,    VCVC,    VCBT 

VCDT,    VCSDB,    VCLOG,    VCVC 

ECCTJ 

(All    CCU  RAM) 

EMAD 

SSAD,    SEAD 

SMAD 

(All  RAM  except  CCU  RAM) 

SSAD,    SEAD  (All  RAM  except  CCU  RAM) 

COTF 

CSAY 

CSAY 

BRTC 

BDIN,    BCR1,    BCR2,    BPPD 

BPAN 

BPD1,    BPD2,    BPD3 

XRTC 

XOCW1,    XOCW2,    XSDW 

XSDC 

XOCW1,    XOCW2,    XERR,    TCIWC, 

TCIWC,    ECMF,    XOCW1,    XOCW2,    XERR, 

XCIWP,    XCIWC 

XCIWC 

SORTED  BY  DATUM 


Datum 

Value 

Stored  By 

Value  Fetched  By 

BCR1 

BRTC 

ECOM 

BCR2 

BRTC 

ECOM 

BDIN 

BRTC 

EDIS,    EMIC,    ETIM,    ESDW,    TPEX, 
PTER.    PREQ 

TNXT, 

BERR 

BERRF 

ESDW 

PBD1 

BPAN 

EPP1 

PBD2 

BPAN 

EPP2 

PBD3 

BPAN 

EPP3 

BPPD 

BRTC 

TNCY,    PREQ,    EPPM 
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Table  B-2.     RAM  Data  Store /Fetch  Matrix  (Continued) 


SORTED  BY 

DAT  I'M  (Continued) 

Datum 

Value  Stored  By 

Value  Fetched  By 

CSA\ 

COT  F 

COTF 

CTST 

TNCY,    PTER,    PRFQ 

ECMF 

ECOM 

ECOM,    XSDC 

ED2  3 

EMIC 

ESDVV,    TNCY 

ederr 

EDET 

EDETT 

edet 

EDET 

i-:dmit 

ETJM,    EDET 

ETIM,    EDET 

EDNO 

EMIC 

EMIC 

EDSA\ 

EADC 

EERR 

EGIS,    ECOM,    ESYN,    EDET, 

EREx 

ECUS,    ECOM,    ESYN,    EDET, 

EREx 

EERRF 

1X.IS,    ECOM,    ESYN,    EDET, 

EREx 

ESDW 

EP1E 

EPAN,    EPPM,    EPP1 

EPAN,    EPPM 

EP2E 

EPAX,    EPPM,    EPP2 

EPAN,    EPPM 

EP3F 

EPAX,    EPPM,    EPP3 

EPAN,    EPPM 

EPCD1 

EPP1 

EPUP 

EPCD2 

EPP2 

EPUP 

EPCD3 

EPP3 

EPFP 

EPCF 

EPPM 

EPPM 

EPD1 

EPP1 

EPP1 

EPD2 

EPP2 

EPP2 

EPD3 

EPP3 

EPP3 

EPDT 

EPDYE 

EPAN,    EPPM,    EPP1,    EPP2, 

EPP3 

EPAN,    EPPM 

EPEF1 

EREx 

EREx 

EPEF2 

EREx 

EREx 

EPEF3 

EREx 

EREx 

EPFT 

EPAN 

EPPl,    EPP2,    EPP3 

EPIR 

EPPM 

EPPM 

EPST 

ESYN 

ESDW,    TSST 

EPUF 

EPPM,    TNCY 

TNCY 

ER123 

EMIC 

ESYrN,    ESDW 

ERAM 

ERSI 

*:■► 

k 
I 


I 
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Table  B-2.     RAM  Data  Store /Fetch  Matrix  (Continued) 

SORTED  BY  DATUM  (Continued) 


Datum 

Value  Stored  By 

Value  Fetched  By 

ERNO 

EMIC 

EMIC 

ERTCF 

ERSI,    EGIS 

EGIS 

ESAV 

EGIS 

EGIS 

ESYD 

ESYN,    EPUP 

ESYN 

ETCY 

ERSI,    ETIM,    EEOC 

ETIM,    EEOC,    PTER,    PREQ 

ETST 

ETIM 

TSST 

ISV 

EGIS 

PEMAX 

EPUP,    PREQ 

PREQ 

PERR 

EREx 

EREx 

PERRF 

EREx 

ESDW 

PFREQ 

EEOC,    PREQ 

EEOC 

PIP 

PMON,    PTER,    PREQ 

ESDW,    TNCY,    PMON,    PTER,    PREQ 

PMDT 

PMON,    PREQ 

PMON 

PMIF 

EEOC,    PMON,    PREQ 

EEOC,    PMON,    PTER,    PREQ 

PTAVT 

PCIM,    PTER 

PCIM 

PTCP 

PREQ 

PREQ 

PTCS 

PREQ 

PREQ 

PTEI 

PREQ 

PREQ 

PTEM 

PCIM,    PTER 

PCIM,    PTER 

PTITE 

PCIM,    PTER 

PCIM 

PTPMT 

PTER 

PCIM 

SEAD 

EMAD,    EBKD 

SMAD 

SSAD 

EMAD,    EBKD 

SMAD 

TCDS 

TNCY 

ESYN,    TSST,    TNCY,    PTER,    PREQ 

TCIVVC 

ERSI,    TPEX,    TNXT,    XSDC 

XSDC 

TCTP 

TCOPY,    PTER,    PREQ 

PCIM,    PTER,    PREQ 

TDWL 

EPUP 

TSST 

TEMP 

TEOC 

TERR 

TNXT,    TNCY 

TNXT,    TNCY 

TERRF 

TNXT,    TNCY 

ESDW 

TFST 

EEOC,    TSST,    TNCY,    PREQ 

TSST 

TIN 

ERSI,    TNXT 

TPEX,    TNXT,    PMON,    PCIM,    PTER, 
PREQ 
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Table  B-2.     RAM  Data  Store /Fetch  Matrix  (Concluded) 


SORTED  BY  DATUM  (Continued) 


Datum 

Value  Stored  By 

Value  Fetched  By 

TINT 

ERSI,    TPEX,    TNXT,    PCIM,    PTER, 
PREQ 

TPEX,    PCIM,    PTER,    PREQ 

TNTP 

TCOPY.    PTER,    PREQ 

TCOPY,    PCIM,    PTER,    PREQ 

TPM1 

ERSI,    EPUP 

EPAN,    TCOPY 

TMP2 

ERSI,    EPUP 

EPAN,    TCOPY 

TPM3 

ERSI,    EPUP 

EPAN,    TCOPY 

VCBT 

PMON,    VCLAS 

ESDW,    PMON 

VCDB 

VCLAS 

VCDT 

PMON 

PMON,    PTER,    PREQ,    VCLAS 

VCLOG 

VCLAS 

VCLAS 

VCSDB 

VCLAS 

vcvc 

EDET,    VCLAS 

EDET,    VCLAS 

XCIWC 

XSDC 

XSDC 

XCIWP 

XSDC 

XERR 

XSDC 

XSDC 

XERRF 

XSDC 

ESDW 

XOCW1 

XSDC 

ECOM,    XRTC,    XSDC 

XOCW2 

XSDC 

ECOM,    XRTC,    XSDC 

XSDVV 

EADC,    ESDW 

EADC,    XRTC 
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Table  B-3.     Bit  Assignments  in  the  Discrete  Input  Data  Word 


Bit 

Datum 

Set  (1) 

Reset  (0) 

Source 

LSB     0 

1 

Reset,    Rl 

Rl 

Not  Rl 

LMC 

2 

Reset,    R2 

R2 

Net  R2 

LMC 

3 

Reset,    R3 

R3 

Not  R3 

LMC 

4 

Dial  Select,    D2 

Select  D2 

Dl  or  D3 

LMC 

5 

Dial  Select,    D3 

Select  D3 

Dl  or  D2 

LMC 

6 

CMU  Conflict 

Conflict 

Not  Conflict 

CMU 

7 

(Unassigned) 

8 

(Unassigned) 

9 

(Unassigned) 

10 

(Unassigned) 

11 

(Unassigned) 

12 

(Unassigned) 

13 

(Unassigned) 

14 

Wait  /Control 

Wait 

Control 

TCP 

MSB  15 

Connect /Disconnect 

Disconnect 

Connect 

IFU 
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Table  B-4.     Bit  Assignments  in  the  Main  Street  Command 
Register  Status  Word 


Bit 

Signal 

Traffic 

Flow 

PBD33J 

LSB     0 

Red  Ball 

NB,    SB 

1 

Yellow  Ball 

NB,    SB 

2 

Green  Ball 

NB,    SB 

3 

(Unassigned) 

4 

(Unas signed) 

5 

(Unassigned) 

6 

Don't  Walk 

NB  Ped, 

SB  Ped 

7 

Flashing  Don't  Walk 

NB  Ped, 

SB  Ped 

8 

Walk 

NB  Ped, 

SB  Ped 

9 

(Unassigned) 

10 

(Unassigned) 

11 

(Unassigned) 

12 

(Unassigned) 

13 

(Unassigned) 

14 

(Unassigned) 

MSB  15 

(Update  bit,    Don't  Care) 

PBD14C 

LSB     0 

Red  Ball 

SB 

1 

Yellow  Ball 

SB 

2 

Green  Arrow 

SB 

3 

Red  Ball 

NB 

4 

Yellow  Ball 

NB 

5 

Green  Ball 

NB 

6 

Don't  Walk 

NB  Ped, 

SB  Ped 

7 

Flashing  Don't  Walk 

NB  Ped, 

SB  Ped 

8 

Flashing  Walk 

NB  Ped, 

SB  Ped 

9 

Red  Ball 

Bus 

10 

Yellow  Ball 

Bus 

11 

Flashing  Yellow  Arrow 

Bus 

12 

Green  Arrow 

Bus 

13 

Green  Arrow 

SBLT 

14 

(Unassigned) 

MSB  15 

(Update  bit,    Don't  Care) 
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Table  B-5„     Bit  Assignments  in  the  Cross  Street 
Command  Register  Status  Word 


Bit 

Signal 

Traffic  Flow 

LSB     0 

Red  Ball 

EB,    WB 

1 

Yellow  Ball 

EB,    WB 

2 

Green  Ball 

EB,    WB 

3 

(Unassigned) 

4 

(Unassigned) 

5 

(Unassigned) 

6 

Don't  Walk 

EB  Ped,    WB  Ped 

7 

Flashing  Don't  Walk 

EB  Ped,    WB  Ped 

8 

Walk 

EB  Ped,    WB  Ped 

9 

(Unassigned) 

10 

(Unassigned) 

11 

(Unassigned) 

12 

(Unassigned) 

13 

(Unassigned) 

14 

(Unassigned) 

MSB  15 

(Update  bit.    Don't  Care) 

Table  B-6. 


Bit  Assignments  in  the  Data  Input  Word 
for  the  Programmable  Panel  Discrete 
Switches 


Bit 

Switch 

Set  (1) 

Reset  (0) 

LSB     0 

Dial  1  Bus  Preempt 

On 

Off 

•*       1 

Dial  1  Master  Controller  Synch 

On 

Off 

2 

Unassigned 

3 

Unassigned 

4 

Dial  2  Bus  Preempt 

On 

Off 

5 

Dial  2  Master  Controller  Synch 

On 

Off 

6 

Unassigned 

7 

Unassigned 

8 

Dial  3  Bus  Preempt 

On 

Off 

9 

Dial  3  Master  Controller  Synch 

On 

Off 

10 

Input  Request 

Yes 

No 

11 

Manual  Override 

On 

Off 

12 

Unassigned 

13 

Unassigned 

13 

Unassigned 

14 

Unassigned 

MSB  15 

Unassigned 

288 


Table  B-7.     Sequence  of  Thumbwheel  Switch  Data  in  the  Data 
Base  Buffers  BPD1,   BPD2  and  BPD3 


Number  of 

Displacement 

Datum 

Units 

Units 

0 

Cycle  Length 

Seconds 

3 

1 

Offset  1 

Seconds 

3 

2 

Offset  2 

Seconds 

3 

3 

Offset  3 

Seconds 

3 

4 

MSG  Split 

Percent 

2 

5 

Interval  1 

Seconds 

3 

6 

Interval  2  (not  used) 

Table  B-8.     Bit  Assignments  in  the  Status  Display 
Output  Word 


Manual 

Reset 

Required 


Keset 

Set 

Bit 

Status  Condition 

(0) 

(1) 

0 

Software  Disconnect 

No 

Yes 

1 

External  Disconnect 

No 

Yes 

2 

CMU  Conflict 

No 

Yes 

3 

(Spare) 

4 

Detector  Undercount  Failure 

No 

Yes 

5 

Other  Software-Determined  Errors 

No 

Yes 

6 

Last  Vehicle  Classified 

Bus 

Bus 

7 
8 

Preempt  in  Progress 

No 

Yes 

9 
10 

Start  Pulse 

Off 

On 

11 

Reset  Rl 

Rl 

Rl 

12 

Reset  R2 

R2 

R2 

13 

Reset  R3 

R3 

R3 

14 

Dial  Select  D2 

Dl  or 
D3 

D2 

15 

Dial  Select  D3 

Dl  or 
D2 

D3 
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Table  B-9.     Format  of  the  Main  Street  Output  Command 
Word  (0=Off,    l=On) 


Bit 

Signal 

Traffic  Flow 

LSB     0 

Red  Ball 

NB,   SB 

1 

Yellow  Ball 

NB,    SB 

2 

Green  Ball 

NB,    SB 

3 

(Unassigned) 

4 

(Unassigned) 

5 

(Unassigned) 

6 

Don't  Walk 

NB  Ped,    SB  Ped 

7 

Flashing  Don't  Walk 

NB  Ped,    SB  Ped 

8 

Walk 

NB  Ped,    SB  Ped 

9 

(Unassigned) 

10 

(Unassigned) 

11 

(Unassigned) 

12 

(Unassigned) 

13 

(Unassigned) 

14 

(Unassigned) 

MSB  15 

Update  Bit  (Set  or  reset  as 
required) 

Table  B-10.     Format  of  the  Cross  Street  Output  Command 
Word  (0=Off,    l=On) 


Bit 

Signal 

Traffic  Flow 

LSB     0 

Red  Ball 

EB,    WB 

1 

Yellow  Ball 

EB,    WB 

2 

Green  Ball 

EB,    WB 

3 

(Unassigned) 

4 

(Unassigned) 

5 

(Unassigned) 

6 

Don't  Walk 

EB  Ped,    WB  Ped 

7 

Flashing  Don't  Walk 

EB  Ped,    WB  Ped 

8 

Walk 

EB  Ped,    WB  Ped 

9 

(Unassigned) 

10 

(Unassigned) 

11 

(Unassigned) 

12 

(Unassigned) 

13 

(Unassigned) 

; 

14 

(Unassigned) 

MSB  15 

Update  bit  (Set  or  reset  as 

required) 
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Table  B-ll.     Format  of  the  Binary-Coded  Thumbwheel 
Data  Input  Words 


MSB 


15 

11 

7     3 

0 


LSB 


Bits  3-0  Units  digit 

Bits  7-4  Tens  digit 

Bits  11-8  Hundreds  digit  (if  applicable) 

Bits  15-12  (Not  Used) 


4 -Bit 

Hexadecimal 

Decimal  Digit 

Binary  Code 

Digit 

0 

0000 

0 

1 

0001 

1 

2 

0010 

2 

3 

0011 

3 

4 

0100 

4 

5 

0101 

5 

6 

0110 

6 

7 

0111 

7 

8 

1000 

8 

9 

1001 

9 

(Invalid) 

1010 

A 

(Invalid) 

.1011 

B 

(Invalid) 

1100 

C 

(Invalid) 

1101 

D 

CI  n  valid) 

1110 

E 

(invalid) 

1111 

F 

291 


APPENDIX  C 

BUS  PREEMPT  CONTROL  UNIT  PROGRAM 
FOR  WASHINGTON  INSTALLATION 

3.  0  PROGRAM  DOCUMENTATION 

Due  to  the  high  degree  of  commonality  between  this  field  test 
program  and  PBD33J,    only  the  differences  from  that  program 
are  included  herein.     This  document  is  to  be  treated  as  an 
addendum  to  the  PBD33J  document  in  Appendix  B. 

This  document  is  written  according  to  the  FHWA  documentation 
standard. 

3.  0„  1  Identification 

This  document  describes  the  computer  ptoram  identified  as 
the  Passive  Bus  Detector  Software  for  the  field  test  at 
Fourteenth  and  C  Streets  in  Washington,    D„  C9     This  program 
is  also  identified  by  the  acronym,    PBD14C.     This  software  is 
operational  in  the  microcomputer  unit  (MCU)  of  the  Bus 
Preempt  Control  Unit  (BPCU)  for  the  demonstration  of  the 
concept  of  bus  classification  and  preemption  of  traffic  signal 
timing  at  the  field  test  site. 

3.0.2  Functional  Summary 

This  program  generates  the  control  commands  to  the  traffic 
signal  display,    incorporating  the  preemption  of  the  timing 
plan  for  clearance  of  a  standard  transit  bus  that  is  detected 
and  classified.     In  the  absence  of  preemption,    the  traffic 
signals  are  controlled  according  to  the  current  background 
fixed  timing  plan  in  synchronization  with  the  loop  master 
controller. 

Data  for  the  three  timing  plans,  preemption  extended  green 
time  and  synchronization  with  the  loop  master  controller,    are 
input  to  this  program  from  the  programming  panel  on  the 
front  of  the  BPCU. 

This  program  operates  in  a  real  time,    priority  interrupt 
environment  in  the  MCU  and  performs  all  the  functions  of 
vehicle  signature  classification,    preemption,   traffic  signal 
timing,    executive  monitoring,    scheduling  and  self  testing. 
The  program  is  written  in  the  assembly  language  of  the  MCU. 

Nomenclature 

The  definitions  of  abbreviations  used  in  this  document  are 
listed  in  Table  B-l. 

292 


Memory  Map 

See  Figure  B-l . 

Memory  Size  of  Program  Components 

Table  B-2  contains  the  memory  size  of  the  program  components 
with  the  following  modifications: 


Size 

Routine 

(Hexadecimal  Words) 

Timing  Plan  Tables 

95 

PMON 

97 

PCIM 

0 

PTER 

0 

PREQ 

0 
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PBUF  contains  the  following  data: 

PIP  -    Preempt  in  Progress  Flag.     Set  by  Preempt 

Request  Routine  (PREQ)  when  a  preempt  con- 
dition is  initialized.     PIP  is  used  to  determine 
if  a  preempt  is  in  progress, 

PTEM       -    Preempt  Temporary  Storage  Word.     Used  for 
short-term  storage  of  intermediate  results. 

PTCP       -    Primary  Contractible  Internal  Address.     Not 
used. 

PTCS        -    Secondary  Contractible  Interval  Address.     Not 
used. 

PTEI         -    Primary  Extendible  Interval  Address.     Not 
used. 

PFREQ    -    Preempt  Request  Flag.     PFREQ  is  set  by  the 
Preempt  Request  Routine  (PREQ)  following 
the  modification  of  the  timing  plan.      When 
PFREQ  is  non-zero,   the  End  of  Cycle  Routine 
(EEOC)  resets  the  "wait  for  synchronized 
start"  flag  and  thus  prevents  the  wait  for  the 
synchronized  start  dwell  from  disrupting  the 
preempt  operation. 

PTAVT     -    Available  Time  for  Interval  Restoration.     Not 

used. 

PTITE      -    Interval  to  be  Restored.     Not  used. 

PTPMT    -    Address  of  First  Location  in  Master  Timing 
Plan.     Not  used. 

PEMAX     -  Maximum  Preempt  Extension  Parameters. 
PEMAX  is  a  four -word  array  that  contains: 

PEMAX(O)     -    The  maximum  extension  allowed  for 
the  current  dial  setting. 

PEMAXQ  )    -    The  maximum  extension  allowed  for 
the  first  dial  setting. 
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PEMAX(2)  -  The  maximum  extension  allowed  for  the 
second  dial  setting. 

PEMAX(3)  -  The  maximum  extension  allowed  for  the 
third  dial  setting. 


PEMAX(O) 


VCDT 


VCBT 


VCVC 


VCDB 


VCDB(1 


VCDB  (2 


VCDB(3 


VCDB(4 


VCDB  (5 


VCDB  (6 


VCDB(7 


Is  set  by  Preempt  Request  Routine  (PREQ), 
which  reads  the  current  dial  setting  (TCDS) 
and  copies  the  proper  word.     PREQ  uses 
PEMAX(O)  to  limit  expansion  of  the  extendible 
interval  (EI). 

Vehicle  Detector  Index.     Used  as  a  communi- 
cation link  between  PMON,    PREQ,    PTER, 
and  VCLAS.     VCDT  identifies  the  detector 
currently  under  scrutiny  and  hence  the 
approach. 

Recent  Bus  Classification  Timer.     Set  by  the 
Vehicle  Classification  Routine,    VCLAS, 
whenever  a  vehicle  is  classified  as  a  bus.     A 
non-zero  value  in  VCBT  causes  a  1  to  be  set 
in  bit  6  of  the  status  display  word.     A  positive 
value  in  VCBT  is  decrement  by  1  in  the 
Preempt  Monitor  Routine  (PMON). 

Vehicle  Counters.     An  array  32  words  long, 
each  word  incremented  when  the  corresponding 
vehicle  detector  records  a  vehicle  signature. 
Used  in  vehicle  detector  failure  monitoring. 

Vehicle  Classifier  Data  Base.     An  array  25 
words  long.     The  following  is  copied  from 
the  Signature  Data  Block  (SDB): 

Total  duration  of  signature    (x  4  msec). 

First  peak  amplitude. 

Time  from  "turn  on"  to  first  peak  (x  4  msec). 

Second  peak  amplitude. 

Time  from  "turn  on"  to  second  peak  (x  4  msec). 

Last  peak  amplitude. 

Time  from  "turn  on"  to  last  peak  (x  4  msec). 


295 


The  following  is  determined  during  the  moving  /stopped 
test. 

VCDB(8)    (VCDB(l)  +  (VCDB(3)  -  (VCDB(7)) 

The  following  is  determined  during  the  stopped  vehicle 
classifier. 

VCDBQ)    (Gl  coefficient  for  HI  function)  *  (VCDB(4)) 

VCDB(IO)    (G2  coefficient  for  HI  function)*  (VCDB(6)) 

VCDB(ll)    (Gl  coefficient  for  H2  function)*  (VCDB(4)) 

VCDB(12)    (G2  coefficient  for  H2  function)*  (VCDB(6)) 

VCDB(13)    HI  function 

VCDB(14)    H2  function 

The  following  are  determined  in  the  moving  vehicle 
classifier. 

VCDB(15)  (Gl  coefficient  for  K4/K5  function)  * 
(VCDB(4)) 

VCDB(16)  (G2  coefficient  for  K4/K5  function)  * 
(VCDB(6)) 

VCDB(17)  (VCDB(16)  -  (VCDB(17)/(VCDB(2)) 

VCDB(18)  (Fl  coefficient  for  K4/K5  function)  * 
(VCDB(5)  -  (VCDB(5)) 

VCDB(19)  (F2  coefficient  for  K4/K5  function)  * 
(VCDB(7)  -  (VCDB(5)) 

VCDB(20)  (VCDB(19)  -  (VCDB(18)/(VCDB(8))) 

VCDB(21)  K4  function 

VCDB(22)  K5  function 

VCDB(23-25)    Not  used. 

VCLOG  -    Vehicle  Classifier  Vehicle  Log.     An  array  15 
words  long. 
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VCLOG(l)  -  Number  of  signatures  rejected  as  noise 
(total  duration  less  than  128  msec). 

VCLOG(2)  -  Number  of  signatures  that  failed  the 

gross  features  test  and  are  thus  classified 
non-buses  (fewer  than  three  peaks). 

VCLOG(3)  -  Number  of  signatures  classified  by  stopped 
vehicle  classifier. 

VCLOG(4)  -  Number  of  signatures  classified  by  moving 
vehicle  classifier. 

VCLOG(5)  -  Number  of  signatures  that  passed  gross 
features  test  and  were  classified  as  non- 
buses. 

VCLOG(6)  -  Number  of  signatures  classified  as  buses. 

VCLOG(7-15)  -  Not  used. 
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3.6.6  TIMING  PLAN  DATA  TABLES 

"Timing  plan  data  tables"  refers  to  the  ROM  storage  area  for 
fixed  timing  plan  parameters.     Definitions  of  these  parameters 
follow. 

TSCI  -  This  is  the  index  of  the  synchronization  contractible 
interval.     TSCI  is  not  used  in  the  current  version  of  the  PBD 
software.     It  may  be  used  in  later  applications  in  which  the 
timing  plan  CPC  has  more  control  of  synchronization. 

THI  -  This  is  the  index  of  the  transfer  hold  interval. 

TAI1  -  This  is  the  index  of  the  first  adjustable  interval  in  the 
timing  plan. 

TAI2  -  This  is  the  index  of  the  second  adjustable  interval  in 
the  timing  plan. 

TIMX  -  This  is  the  maximum  value  allowed  for  the  interval 
index  (TIN).     If  TIN  exceeds  TIMX  during  exeuction  of  the 
TNXT  routine,   an  error  is  recorded  and  a  jump  to  the  auto- 
disconnect  routine  (EADC)  is  executed. 

TECI  -  This  is  the  beginning  location  of  a  table  containing  con- 
tractible,   extendible,   and  exchange  interval  information.     The 
locations  are  allocated  as  follows: 

^       TECI+1  First  interval  in  extension  request  range. 

TECI+2  Extendible  interval  index. 

TECI+3  Incremental  extension  time. 

TECI+4  Primary  contractible  interval  index. 

TECI+5  Secondary  contractible  interval  index. 

TECI+6  Tertiary  contractible  interval  index. 

TECI+7  Number  of  interval  pairs  to  be  exchanged. 

TECI+8  Indices  of  exchange  pair  1 

TECI+9  Indices  of  exchange  pair  2 

The  first  8  bits  of  an  exchange  pair  index  word  specify 
the  non-bus  interval  whose  duration  is  to  be  transferred 
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to  the  bus  interval.  The  non-bus  interval  duration  is 
then  set  to  zero.  The  bus  interval  is  specified  by  the 
last  8  bits  of  the  exchange  pair  index  word. 

TCIW  -  This  is  the  beginning  location  of  the  buffer  for  the 
command  index  word  table.     The  buffer  presently  contains  20 
locations,   and  for  a  timing  plan  with  n  intervals  would  be 
allocated  as  follows: 


Relative 
Location 

1 

2 


Contents 
Command  index  word  for  first  timing  interval 
Command  index  word  for  second  timing  interval 


n  Command  index  word  for  nth  timing  interval 

Any  additional  locations  in  the  buffer  are  blank. 

TPTAB  -  This  is  the  beginning  location  of  the  three  skeleton 
master  timing  plan  tables.     There  are  60  locations,   the  last  of 
which  is  labeled  TPE.     The  first  20  locations  contain  the  dial  1 
skeleton  master  timing  plan;  the  next  20  locations  contain  the 
dial  2  master;  and  the  third  20  locations  contain  the  dial  3 
master.     All  60  locations  are  copied  into  the  read/ write  data 
base  tables  at  initialization,    dial  1  into  TPM1,   dial  2  into 
TPM2,    and  dial  3  into  TMP3. 

TPE  -  This  is  the  last  location  in  the  skeleton  master  timing 
plan  tables.     Its  address  is  used  as  a  signal  to  terminate  the 
copy  routine  during  initialization. 
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3.  7  BUS  PREEMPT  CPC 

3.  7.  1  Preempt  Monitor  Routine  (PMON) 

3.  7.  1.1  Program  Narrative 

3.  7.  1.  1.  1        Purpose 

This  routine  monitors  preempt  operation  for  initiating  preempt 
modifications  of  the  timing  plan. 

3.  7.  1.  1.  2        Software  Interfaces 

The  preempt  monitor  routine  (PMON)  is  called  only  by  the 
executive  scheduling  routine,   ESCH,    during  each  real  time  clock 
interval.     PMON  calls  VCLAS  to  examine  a  particular  signature 
in  the  data  base.     The  last  datum  of  the  signature  is  the  end  of 
signature  status.     Only  completed  signatures  are  classified. 
For  classification  of  a  signature  as  bus,    VCEAS  returns  to 
PMON  with  ACO    set  to  zero,   otherwise  AGO    is  set  to  one. 

3.7.1.1.3        Assumptions 

There  is  only  one  detector  on  the  preemptive  approach  to  the 
intersection.     This  detector  functions  as  the  preempt  request 
classification  detector.     There  is  no  preempt  clearance  classi- 
fication detector. 


3.  7.  1.  1.  4        Solution  Approach 


A  preempt  in  progress  flag  is  used  to  indicate  a  preempt  modi- 
fication of  the  timing  plan  due  to  an  upstream  classification  of 
a  bus.     Preempt  modification  consists  of  interval  replacement 
in  the  next  cycle  of  the  timing  plan  and  interval  extension  during 
timing  of  thfe  extendible!  interval.     A  preempt  in  progress  allows 
extension  modifications j  during  the  extendible  interval  but  pre- 
cludes the  interval  replacement  operation  and  synchronization 

programming  panel  update.     The  pre- 


dial Change,   and 


dwefLl, 

empt  is  terminated  wheji  the  extendible  interval  is  timed  out. 

Thej  timing  ||j>lan  tables  kre  structured  to  include  both  the  pre- 
empt and  non-preempt  interval  sequences.     The  master  timing 
plans  contain  zero  duration  preempt  intervals.     At  preempt 
initiation,   the  interval  durations  are  transferred  from  the  non- 
preempt  sequence  to  the  preempt  sequence  in  the  next  cycle 
timing  plan.     Subsequently,   the  extendible  interval  in  the -pre- 
empt sequence  may  be  extended. 
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The  preempt  is  initiated  by  a  bus  classification  during  that 
sequence  of  the  timing  plan  for  which  the  vehicles  on  the  pre- 
empt approach  may  not  clear  the  intersection.     Thus  the 
preempt  sequence  appears  in  the  next  cycle  for  those  vehicles 
that  could  not  clear  during  this  cycle. 

3.7.1.1.5  Program  Operation 

The  program  begins  by  decrementing  a  positive  recent  bus 
classification  timer  by  one.     The  interval  index  is  tested  to 
determine  when  the  preempt  sequence  has  passed  such  that  the 
preempt  in  progress  and  preempt  modification  flags  can  be 
reset. 

The  vehicle  classifier  is  called  to  examine  each  signature  data 
block  for  a  completed  signature.     The  classification  result  for 
a  completed  signature  is  returned  in  ACO.      Following  classifi- 
cation of  a  bus,   this  routine  determines  if  preempt  modification 
or  preempt  extension  is  warranted.     Preempt  modification  of 
the  next  cycle  timing  plan  depends  on  when  the  classification 
occurs  in  the  current  timing  plan.     Because  preempt  extension 
can  be  made  only  during  timing  of  the  preempt  extension 
interval,    it  involves  updating  the  current  interval  timer,   TINT, 
as  well  as  the  timing  plan  table. 

3.7.1.1.6  Model 

Not  applicable. 

3.7.1.1.7  Date 

August  29,    1975 

3.7.1.1.8  Remarks 
None 

3.7.1.2  Program  Work  Area 

Refer  to  data  base  section  for  complete  definitions. 
3.7.1.2.1        Switches 

BPPD  Panel  preempt  on/off  switches. 
3.  7.  1.  2.  2        Counters  and  Accumulators 

PIP        -    Preempt  in  Progress  Flag 

PFREQ-  Preempt  Request  Flag 
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TIN        -  Current  interval  index 

TINT     -  Current  interval  timer 

VCBT   -  Recent  bus  classification  timer 

Hold  Areas 

ATCTP  -    Address  pointer  to  current  cycle  timing  plan  table 

ATNTP  -    Address  pointer  to  next  cycle  timing  plan  table 

PTEM  -    Temporary  storage  word 

TCDS  -    Current  dial  setting 

TFST  -    Wait  for  synch  start  flag 

TECI  -    Approach  parameters 

TECI+1  -    First  interval  in  extension  request  range 

TECI+2  -    Extendible  interval  index 

TECI+3  -    Incremental  extension  time 

TECI+4  -    Primary  contractible  interval  index 

TECI+5  -    Secondary  contractible  interval  index 

TECI+6  -    Tertiary  contractible  interval  index 

TECI+7  -    Number  of  interval  pairs  to  be  exchanged 

TECI+8  -    Indices  of  exchange  pair  1 

TECI+9        -    Indices  of  exchange  pair  2.     The  first  8  bits  of  an 
exchange  pair  index  word  specifies  the  non-bus 
interval  whose  duration  is  to  be  transferred  to  the 
bus  interval.     The  non-bus  interval  duration  is  then 
set  to  zero.     The  bus  interval  is  specified  by  the 
last  8  bits  of  the  exchange  pair  index  word. 

Local  Data 

PMAS  -    Masks  used  to  determine  the  state  of  the  control 

panel  preempt  on/off  switch  for  the  current  dial 
settings. 

3.  7.  1.  3  Program  Flowchart 

The  program  flowchart  is  presented  in  Figure  C-l. 
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Figure  C-l.     Preempt  Monitor    -   PDB14C  (Concluded) 
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3.  7.  1.  4  Program.  Listing 

The  program,  listing  is  presented  in  Appendix  D. 
3.  7.  1.  5  Input  Data  Formats 

Not  applicable. 
3.7.1.6  Report  Formats 

Not  applicable. 
3.  7.  1.  7  Test  Data 

To  be  determined. 
3.  7. 1.  8  Revisions 

None. 
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3.  8  PROGRAM  LISTINGS  AND  FLOWCHARTS 

The  complete  program  listing,    including  the  assembly  constants 
and  the  cross  reference  table  of  programming  symbols,    is 
presented  in  Appendix  D,   and  the  flowcharts  are  included  with 
the  program  documentation  of  each  routine. 
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